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SEQUENCE LISTING 



<110> Myers, Lisa E. 
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Loosmore, Sheena M . 
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Yang, Yan-Ping 
Klein, Michel H. 

<12 0> TRANSFERRIN RECEPTOR GENES OF MORAXELLA 

<130> 1038-833 MIS 

<140> 09/142,628 
<141> 1998-09-03 

<150> 08/613 , 009 
<151> 1996-03-08 

<150> 08/778,570 
<151> 1997-01-03 

<150> PCT/CA97/00163 
<151> 1997-03-07 

<160> 50 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 3438 

<212> DNA 

<213> Moraxella catarrhalis 



<400> 1 

tattttgaca 

aagcaaatgg 

gatggttttt 

tatcaaagtg 

tccaaaaaat 

acgcaggtgg 

cttgttgttg 

gaagttacag 

ctaaacattc 

ggggcaagct 

gatggcatca 

gccgcaggtg 

aaaggtgcaa 

accaaaaccg 

gcctatgcca 

tcttttagcg 

gatgcctatc 

cgaacatttt 

ggtcaaacca 

tatacaggtc 

cttcgcccag 

aaacaaaact 

gaaaaatcaa 

ggtgaacgca 

ggcgtatttt 



agctatacac 
ttattttggt 
ggcatctgca 
caaaagccaa 
ccaaacaagt 
cactggcaaa 
tcttggatga 
ggcttggtaa 
gagacttaac 
caggctattc 
atcaagccca 
gggcaatcaa 
attcaagtga 
ccgatgacat 
gtaaaaataa 
gtcttatcat 
agggtagcca 
taatagcaaa 
aacttcaagc 
ctaaccgcct 
gttatcagct 
acgccatgca 
ggctcagcaa 
ttcgtgatac 
atgatgaaaa 



taaaatcaaa 
aaacaattaa 
atttgatgcc 
caggtggtca 
attaaaactt 
cacaacggcc 
aactgttgta 
ggtggtcaaa 
acgctatgac 
tattcgtggt 
gcactatgcc 
cgaaatagaa 
atacggctct 
catcaaagat 
cgcatgggtt 
ctacaccgac 
aagttttgat 
tgaatgtgcc 
caagccaacc 
tatcccaaac 
aaacgataag 
agataaaacc 
ccatgcccaa 
cattgggcca 
acaccaaaaa 



aattaatcac 
gttcttaaaa 
tgccttgtga 
ttgatgaatc 
agtgccttgt 
gataaggcgg 
acagcgaaga 
actgccgaga 
cctggcattg 
atggataaaa 
ctacaaggcc 
tacgaaaatg 
ggggcattat 
ggtaaagatt 
aattctgtgg 
cgccgtggtc 
agagcggtgg 
aatggtaatt 
aatgtgcgtg 
ccactcaccc 
cactatgtcg 
gtgcctgctt 
gccaatggct 
gattcaggtt 
gaccgcctag 



tttggttggg 
acgatacacg 
ttggttgggg 
aatcaaaaca 
ctttgggtct 
aggcaacaga 
aaaacgcccg 
ccatcaataa 
ctgtggttga 
atcgtgtggc 
ctgtggcagg 
tccgctccgt 
ctggctctgt 
ggggcgtgca 
cagcagcagg 
aagaatacaa 
caaccactga 
atgaggcgtg 
ataaggtcaa 
aagacagcaa 
gtggtgtgta 
atctgacggt 
attatcaagg 
atggcatcaa 
ggcttgaata 



tggttttagc 
ctcataaaca 
tgtatcggtg 
aaacaacaaa 
gcttaacatc 
taagacaaac 
taaagccaac 
agaacaagtg 
gcaaggtcgt 
ggtattggtt 
caaaaattat 
tgagattagt 
ggcatttgtt 
gaccaaaacc 
caaggcaggt 
ggcacatgat 
cccaaataac 
tgctgctggc 
tgtcaaagat 
atccttactg 
tgaaatcacc 
tcatgacatt 
caataatctt 
ctatgctcat 
tgtttatgac 
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o 



agcaaaggtg 
acgctacgca 
tgtacgcctg 
gaacagcaca 
catcacatca 
tatcgtttgg 
ttgccagata 
tatggttatg 
1 1 tgccatca 
tatcaagcca 
gagaaaatca 
aaagcttata 
aatgccaata 
gacaaatgta 
agtggtgata 
ttggggctgg 
aacagtgcca 
ctggacatcg 
ggcgaacgct 
tacatttgtc 
gaaatcggag 
cgctataccg 
aatgcaggca 
ttgacaggca 
tatggattat 
ccaactttgg 

gggcttggct 

gatgccaaaa 
acaaaacaag 
gtaaacataa 
tacaccactt 
ctgagccaag 
cttgaaatga 



aaaataaatg 
gccagctgac 
atgtcaataa 
atttaatcaa 
acctgcaagt 
caacccatca 
agtttaagcc 
gtcatgacca 
aaaaaggcat 
tcattgacca 
aacaaagttt 
aagatttacg 
aaggcacgga 
aatatagcga 
attatttcat 
gtgctcgcta 
gcaaccagct 
cttatagaag 
ttggcgtaac 
agcagactgt 
cgactttaca 
atttgattgt 
aacagcgtgg 
ttaacattct 
actcaacact 
caggaacaaa 
atgatgcccc 
atccaagcga 
ccaccaaagc 
aagataattt 
gggaggcttt 
ataagcatta 
agttttaa 



gtttgatgat 
caacacgcac 
acctttttcg 
agccgtcttt 
tggctatgat 
gtcttatgaa 
cattttaggt 
tccacaggct 
agagcaatac 
atatgataaa 
ggggcaagaa 
caacgaatgg 
taatatctat 
gaccaacagc 
cgctttaaaa 
tgacagaatc 
gtcttggaat 
ctcgcaaggc 
catcggtaaa 
ccatcaaacc 
taaccactta 
tggtaaaagt 
taaaggtgat 
tggcagactt 
ggcttataac 
catactgttt 
aagccaaaaa 
gcttttggca 
aaaatccacg 
taccttgcgt 
acgccaaaca 
tggtcgctat 



gtgcgtgtgt 
tgttcaacct 
gtaaaagagg 
aacaaaaaaa 
aaattcaatt 
aaacttgatt 
tcaaacaaca 
tgtaacgcca 
aaccaaaaaa 
caaaacccca 
aaatacaaca 
gcgggttgga 
cagccaaatc 
tatgctgatt 
gacaacatga 
aaacacaaat 
tttggcgtgg 
tttcgcatgc 
ggcacgcaac 
aagctaaaac 
ggcagtcttg 
gaagagatta 
ttgggctttc 
gacctaaacg 
aaagttgatg 
gatgccatcc 
tggggagcaa 
gataagaact 
ccgtggcaaa 
gctggcgtgt 
gcagaagggg 
gccgctcctg 



cttatgataa 
atccgcacat 
tggataacaa 
tggcgttggg 
caagcctgag 
acaccccacc 
aacccatttg 
aaaacagcac 
ccaataccga 
acagcaccct 
agatagacga 
ctaatgacaa 
aagcaactgt 
gctcaaccac 
ccatcaataa 
ctgatgtgcc 
tcgtcaagcc 
caagtttttc 
atggctgtaa 
ctgaaaaatc 
aggttagtta 
gaaccctaac 
ataatggaca 
ctgtcaatag 
ttaaaggaaa 
agccatctcg 
acgccatatt 
taggtaatgg 
cacttgattt 
acaatgtatt 
cggtcaatca 
gacgcaatta 



gcaagacatt 
tgacaaaaat 
tgcctacaaa 
cagtacgcat 
ccgtgaagat 
aagtaaccct 
ccttgatgct 
ttatcaaaat 
taagattgat 
aaaacccttt 
acttggcttt 
cagccaacaa 
ggtcaaagat 
tgcgcacatc 
atatgttgat 
tttggtagac 
caccaattgg 
tgaaatgtat 
gggtctttat 
ctttaaccaa 
ttttaaaaat 
ccaaggtgat 
agatgctgat 
tcgccttccc 
aaccttaaac 
ttatgtggtg 
tacccattct 
caacattcaa 
gtcaggttat 
taatacctat 
gcatacagga 
ccaattggca 



1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3438 



<210> 2 

<211> 3222 

<212> DNA 

<213> Moraxella catarrhalis 



<400> 2 

atgaatcaat 

gccttgtctt 

aaggcggagg 

gcgaagaaaa 

gccgagacca 

ggcattgctg 

gataaaaatc 

caaggccctg 

gaaaatgtcc 

gcattatctg 

aaagattggg 

tctgtggcag 

cgtggtcaag 

gcggtggcaa 

ggtaattatg 

gtgcgtgata 

ctcacccaag 

tatgtcggtg 



caaaacaaaa 
tgggtctgct 
caacagataa 
acgcccgtaa 
tcaataaaga 
tggttgagca 
gtgtggcggt 
tggcaggcaa 
gctccgttga 
gctctgtggc 
gcgtgcagac 
cagcaggcaa 
aatacaaggc 
ccactgaccc 
aggcgtgtgc 
aggtcaatgt 
acagcaaatc 
gtgtgtatga 



caacaaatcc 
taacatcacg 
gacaaacctt 
agccaacgaa 
acaagtgcta 
aggtcgtggg 
attggttgat 
aaattatgcc 
gattagtaaa 
atttgttacc 
caaaaccgcc 
ggcaggttct 
acatgatgat 
aaataaccga 
tgctggcggt 
caaagattat 
cttactgctt 
aatcaccaaa 



aaaaaatcca 
caggtggcac 
gttgttgtct 
gttacagggc 
aacattcgag 
gcaagctcag 
ggcatcaatc 
gcaggtgggg 
ggtgcaaatt 
aaaaccgccg 
tatgccagta 
tttagcggtc 
gcctatcagg 
acatttttaa 
caaaccaaac 
acaggtccta 
cgcccaggtt 
caaaactacg 



aacaagtatt 
tggcaaacac 
tggatgaaac 
ttggtaaggt 
acttaacacg 
gctattctat 
aagcccagca 
caatcaacga 
caagtgaata 
atgacatcat 
aaaataacgc 
ttatcatcta 
gtagccaaag 
tagcaaatga 
ttcaagccaa 
accgccttat 
atcagctaaa 
ccatgcaaga 



aaaacttagt 
aacggccgat 
tgttgtaaca 
ggtcaaaact 
ctatgaccct 
tcgtggtatg 
ctatgcccta 
aatagaatac 
cggctctggg 
caaagatggt 
atgggttaat 
caccgaccgc 
ttttgataga 
atgtgccaat 
gccaaccaat 
cccaaaccca 
cgataagcac 
taaaaccgtg 
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240 

300 

360 
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480 
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780 

840 

900 
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1020 

1080 
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o 



cctgcttatc 
aatggctatt 
tcaggttatg 
cgcctagggc 
cgtgtgt ctt 
tcaacctatc 
aaagaggtgg 
aaaaaaatgg 
ttcaattcaa 
cttgattaca 
aacaacaaac 
aacgccaaaa 
caaaaaacca 
aaccccaaca 
tacaacaaga 
ggttggacta 
ccaaatcaag 
gctgattgct 
aacatgacca 
cacaaatctg 
ggcgtggtcg 
cgcatgccaa 
acgcaacatg 
ctaaaacctg 
agtcttgagg 
gagattagaa 
ggctttcata 
ctaaacgctg 
gttgatgtta 
gccatccagc 
ggagcaaacg 
aagaacttag 
tggcaaacac 
ggcgtgtaca 
gaaggggcgg 
gctcctggac 



tgacggttca 
atcaaggcaa 
gcatcaacta 
ttgaatatgt 
atgataagca 
cgcacattga 
ataacaatgc 
cgttgggcag 
gcctgagccg 
ccccaccaag 
ccatttgcct 
acagcactta 
ataccgataa 
gcaccctaaa 
tagacgaact 
atgacaacag 
caactgtggt 
caaccactgc 
tcaataaata 
atgtgccttt 
tcaagcccac 
gtttttctga 
gctgtaaggg 
aaaaatcctt 
ttagttattt 
ccctaaccca 
atggacaaga 
tcaatagtcg 
aaggaaaaac 
catctcgtta 
ccatatttac 
gtaatggcaa 
ttgatttgtc 
atgtatttaa 
tcaatcagca 
geaattacca 



tgacattgaa 
taatcttggt 
tgctcatggc 
ttatgacagc 
agacattacg 
caaaaattgt 
ctacaaagaa 
tacgcatcat 
tgaagattat 
taaccctttg 
tgatgcttat 
tcaaaatttt 
gattgattat 
accctttgag 
tggctttaaa 
ccaacaaaat 
caaagatgac 
gcacatcagt 
tgttgatttg 
ggtagacaac 
caattggctg 
aatgtatggc 
tctttattac 
taaccaagaa 
taaaaatcgc 
aggtgataat 
tgctgatttg 
ccttccctat 
cttaaaccca 
tgtggtgggg 
ccattctgat 
cattcaaaca 
aggttatgta 
tacctattac 
tacaggactg 
attggcactt 



aaatcaaggc 
gaacgcattc 
gtattttatg 
aaaggtgaaa 
ctacgcagcc 
acgcctgatg 
cagcacaatt 
cacatcaacc 
cgtttggcaa 
ccagataagt 
ggttatggtc 
gccatcaaaa 
caagccatca 
aaaatcaaac 
gcttataaag 
gccaataaag 
aaatgtaaat 
ggtgataatt 
gggctgggtg 
agtgccagca 
gacatcgctt 
gaacgctttg 
atttgtcagc 
atcggagcga 
tataccgatt 
gcaggcaaac 
acaggcatta 
ggattatact 
actttggcag 
cttggctatg 
gccaaaaatc 
aaacaagcca 
aacataaaag 
accacttggg 
agccaagata 
gaaatgaagt 



tcagcaacca 
gtgataccat 
atgaaaaaca 
ataaatggtt 
agctgaccaa 
tcaataaacc 
taatcaaagc 
tgcaagttgg 
cccatcagtc 
ttaagcccat 
atgaccatcc 
aaggcataga 
ttgaccaata 
aaagtttggg 
atttacgcaa 
gcacggataa 
atagcgagac 
atttcatcgc 
ctcgctatga 
accagctgtc 
atagaagctc 
gcgtaaccat 
agactgtcca 
ctttacataa 
tgattgttgg 
agcgtggtaa 
acattcttgg 
caacactggc 
gaacaaacat 
atgccccaag 
caagcgagct 
ccaaagcaaa 
ataattttac 
aggctttacg 
agcattatgg 
tt 



tgcccaagcc 
tgggccagat 
ccaaaaagac 
tgatgatgtg 
cacgcactgt 
tttttcggta 
cgtctttaac 
ctatgataaa 
ttatgaaaaa 
tttaggttca 
acaggcttgt 
gcaatacaac 
tgataaacaa 
gcaagaaaaa 
cgaatgggcg 
tatctatcag 
caacagctat 
tttaaaagac 
cagaatcaaa 
ttggaatttt 
gcaaggcttt 
cggtaaaggc 
tcaaaccaag 
ccacttaggc 
taaaagtgaa 
aggtgatttg 
cagacttgac 
ttataacaaa 
actgtttgat 
ccaaaaatgg 
tttggcagat 
atccacgccg 
cttgcgtgct 
ccaaacagca 
tcgctatgcc 



1140 
1200 
1260 
1320 
1380 
1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3222 



<210> 3 

<211> 2247 

<212> DNA 

<213> Moraxella catarrhalis 



<400> 3 

gtaaatttgc 

aaatgcacat 

aacccatcag 

tctgccgtct 

cccattccaa 

gataatacag 

acaccagagc 

tccattcaag 

cgacaagaca 

gcagaaggta 

ggctatatag 

ggtaataaag 

agccatgagt 

ggaacaacca 

aatgatggca 



cgtattttgt 
tgtcagcatg 
aggattattt 
tattaaccgc 
atgctagcgg 
ccaatgcagg 
caaaatatca 
aacctgccat 
cgccattaga 
aaaaatcgcc 
caaaaatgaa 
aaatctccga 
ttcagcaagt 
aagcaaccac 
attatctaac 



ctatcataaa 
ccaaaatagg 
tatgaaacac 
ttgtggtggc 
ttcaggtaat 
taatacaggc 
agatgtacca 
gggttatggc 
tgaaaaaaat 
attgccattt 
tgtagcggat 
tgaagaactt 
attatcatca 
acgagattta 
cgtcaaaaca 



tgcatttatc 
catcaacaga 
attcctttaa 
agtggtggtt 
actggcaaca 
ggtacaaact 
actgagaaaa 
atggctttga 
atcattacct 
tcgttagatg 
aaaaatgcca 
gccaaacaaa 
ctggaaaaca 
aaatatgttg 
gacaaacttt 



aaatgctcaa 
cttttttaga 
ccacactgtg 
caaatccacc 
ctggtaatgc 
ctggtacagg 
atgaaaaaga 
gtaaaattaa 
tagacggtaa 
tagaaaataa 
ttggtgacag 
tcaaagaagc 
aaatttttca 
attatggtta 
ggaatttagg 



ataaatacgc 
taataccatc 
tgtggcaatc 
tgctcctacg 
tggcggtact 
cagtgccaac 
taaagtttca 
tctacacaac 
aaaacaagtt 
attgcttgat 
aattaagaaa 
tgtgcgtaaa 
ttcaaatgac 
ctacttggcg 
ccctgtgggt 



60 
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240 

300 

360 

420 

480 
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660 

720 

780 

840 

900 



o 



o 



ggtgtgtttt 
tataaaggac 
gtgaaagaaa 
cgcttattaa 
agtgagttta 
caagaccgcc 
cacggcaacc 
ccctttacca 
gagctggcag 
cgagagagta 
tttaatacaa 
ggcaatgcca 
accaaaaatg 
ttgatggtga 
tttggtgagc 
accacaggcg 
ggatacatca 
gatgttgctg 
aaaggccgcc 
gggacagcca 
ggcaaatcca 
aacgagatgg 
ggcacaaaaa 



ataatggcac 
attgggactt 
actctcaagc 
ctaaagaaga 
ctgttaattt 
ataagggcaa 
gcttccgtgg 
gtgatgccaa 
gtaaattctt 
aagctgagga 
gtaacgcaac 
aaaaattggt 
aattcaccaa 
atgatgaagt 
ttagtatcgg 
agaaagccgt 
caggaaagga 
attttgacat 
aagaccctgt 
gcaccaccaa 
tcgccatcaa 
gcgggtcatt 
gacaacaaga 



aacgaccgcc 
tatgaccgat 
aggctggtat 
ctctgcccct 
taaggaaaaa 
tgttacaaaa 
cagtgccacc 
caataggcta 
aaccaatgac 
aaaaaccgaa 
cacattcacc 
cttaggttct 
agacaagcca 
tagcgtcaaa 
tggtagccat 
accaaccaca 
cacaggaacg 
tgattttgga 
atttagcatc 
agcggacgca 
agatgccaat 
tacacacaac 
agttaag 



aaagagttgc 
gttgccaaca 
tatggagcat 
gatggtcata 
aaattaacag 
accgaacgct 
gcaagcaata 
gaaggtggt t 
aacaaactct 
gccatcttag 
ccatttaccg 
accgtcattg 
gagtctgcca 
acctatggca 
agcgtctttt 
ggcacagcca 
ggcacaggaa 
aataaatcag 
acaggtcaaa 
ggaggctaca 
gttacagggg 
gccgatgaca 



ccacacaaga 
gaagaaaccg 
cttcaaaaga 
gcggtgaata 
gtaagctgtt 
atgacatcga 
aaaatgacac 
tttatgggcc 
ttggcgtctt 
atgcctatgc 
aaaaacaact 
atttggtgcc 
caaacgaagc 
aaaactttga 
tacaaggcga 
aatatttggg 
aaagctttac 
tcagcggtaa 
tcgcaggcaa 
agatagattc 
gcttttatgg 
gcaaagcctc 



tgcggtcaaa 
atttagcgaa 
tgaatacaac 
tggccatagc 
tagtaaccta 
tgccaatatc 
aagcaaacac 
aaaaggcgag 
tggtgctaaa 
acttgggaca 
ggataacttt 
tactgatgcc 
gggcgagact 
atacctaaaa 
acgcaccgct 
gaactgggta 
cgatgcccaa 
acttatcacc 
tggctggaca 
tagcagtaca 
tccaaatgca 
tgtggtcttt 



960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2247 



<210> 4 

<211> 2106 

<212> DNA 

<213> Moraxella catarrhalis 



<400> 4 

atgaaacaca 

tgtggtggca 

tcaggtaata 

aatacaggcg 

gatgtaccaa 

ggttatggca 

gaaaaaaata 

ttgccatttt 

gtagcggata 

gaagaacttg 

ttatcatcac 

cgagatttaa 

gtcaaaacag 

acgaccgcca 

atgaccgatg 

ggctggtatt 

tctgcccctg 

aaggaaaaaa 

gttacaaaaa 

agtgccaccg 

aataggctag 

accaatgaca 

aaaaccgaag 

acattcaccc 

ttaggttcta 

gacaagccag 

agcgtcaaaa 

ggtagccata 



ttcctttaac 
gtggtggttc 
ctggcaacac 
gtacaaactc 
ctgagaaaaa 
tggctttgag 
tcattacctt 
cgttagatgt 
aaaatgccat 
ccaaacaaat 
tggaaaacaa 
aatatgttga 
acaaactttg 
aagagttgcc 
ttgccaacag 
atggagcatc 
atggtcatag 
aattaacagg 
ccgaacgcta 
caagcaataa 
aaggtggttt 
acaaactctt 
ccatcttaga 
catttaccga 
ccgtcattga 
agtctgccac 
cctatggcaa 
gcgtcttttt 



cacactgtgt 
aaatccacct 
tggtaatgct 
tggtacaggc 
tgaaaaagat 
taaaattaat 
agacggtaaa 
agaaaataaa 
tggtgacaga 
caaagaagct 
aatttttcat 
ttatggttac 
gaatttaggc 
cacacaagat 
aagaaaccga 
ttcaaaagat 
cggtgaatat 
taagctgttt 
tgacatcgat 
aaatgacaca 
ttatgggcca 
tggcgtcttt 
tgcctatgca 
aaaacaactg 
tttggtgcct 
aaacgaagcg 
aaactttgaa 
acaaggcgaa 



gtggcaatct 
gctcctacgc 
ggcggtactg 
agtgccaaca 
aaagtttcat 
ctacacaacc 
aaacaagttg 
ttgcttgatg 
attaagaaag 
gtgcgtaaaa 
tcaaatgacg 
tacttggcga 
cctgtgggtg 
gcggtcaaat 
tttagcgaag 
gaatacaacc 
ggccatagca 
agtaacctac 
gccaatatcc 
agcaaacacc 
aaaggcgagg 
ggtgctaaac 
cttgggacat 
gataactttg 
actgatgcca 
ggcgagactt 
tacctaaaat 
cgcaccgcta 



ctgccgtctt 
ccattccaaa 
ataatacagc 
caccagagcc 
ccattcaaga 
gacaagacac 
cagaaggtaa 
gctatatagc 
gtaataaaga 
gccatgagtt 
gaacaaccaa 
atgatggcaa 
gtgtgtttta 
ataaaggaca 
tgaaagaaaa 
gcttattaac 
gtgagtttac 
aagaccgcca 
acggcaaccg 
cctttaccag 
agctggcagg 
gagagagtaa 
ttaatacaag 
gcaatgccaa 
ccaaaaatga 
tgatggtgaa 
ttggtgagct 
ccacaggcga 



attaaccgct 
tgctagcggt 
caatgcaggt 
aaaatatcaa 
acctgccatg 
gccattagat 
aaaatcgcca 
aaaaatgaat 
aatctccgat 
tcagcaagta 
agcaaccaca 
ttatctaacc 
taatggcaca 
ttgggacttt 
ctctcaagca 
taaagaagac 
tgttaatttt 
taagggcaat 
cttccgtggc 
tgatgccaac 
taaattctta 
agctgaggaa 
taacgcaacc 
aaaattggtc 
attcaccaaa 
tgatgaagtt 
tagtatcggt 
gaaagccgta 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 



o 



o 



ccaaccacag 
acaggaacgg 
gattttggaa 
tttagcatca 
gcggacgcag 
gatgccaatg 
acacacaacg 
gttaag 



gcacagccaa 
gcacaggaaa 
ataaatcagt 
caggtcaaat 
gaggctacaa 
ttacaggggg 
ccgatgacag 



atatttgggg 
aagctttacc 
cagcggtaaa 
cgcaggcaat 
gatagattct 
ct tttatggt 
caaagcctct 



aactgggtag 
gatgcccaag 
cttatcacca 
ggctggacag 
agcagtacag 
ccaaatgcaa 
gtggtctttg 



gatacatcac 
atgttgctga 
aaggccgcca 
ggacagccag 
gcaaatccat 
acgagatggg 
gcacaaaaag 



aggaaaggac 174 0 
ttttgacatt 1800 
agaccctgta 1860 
caccaccaaa 1920 
cgccatcaaa 1980 
cgggtcattt 2040 
acaacaagaa 2100 
2106 



<210> 5 
<211> 3660 
<212> DNA 

<2 13> Moraxella catarrhalis 



<400> 5 

aattgataca 

acaaactata 

tggttatttt 

tttggcatct 

agtacaaaag 

caagtattaa 

gcaaacacaa 

gatgaaactg 

ggtaaggtgg 

ttaacacgct 

tattctattc 

gcccagcact 

atcaacgaaa 

agtgaatacg 

gacatcatca 

aataacgcat 

atcatctaca 

agccaaagtt 

gcaaatgaat 

caagctaagc 

cgccttatcc 

cagctaaacg 

atgcaagata 

agcaaccatg 

gatgccattg 

gaaaaacacc 

aaatggtttg 

ctgaccaaca 

aataaacctt 

atcaaagccg 

caagttggct 

catcaatctt 

aagcccattt 

gaccatccac 

ggcatagagc 

caatatgata 

ttggggcaag 

cgcaacgaat 

gataatatct 

gagaccaaca 

atcgctttaa 

tatgacagaa 

ctgtcttgga 



aaatggtttg 
cactaaaatc 
ggtaaacaat 
tcaatttgat 
ccaacaggtg 
aacttagtgc 
cggccgataa 
ttgtaacagc 
tcaaaactgc 
atgaccctgg 
gtggtatgga 
atgccctaca 
tagaatacga 
gctctggggc 
aagatggtaa 
gggttaattc 
ccgaccgccg 
ttgatagagc 
gtgccaatgg 
caaccaatgt 
caaacccact 
ataagcacta 
aaaccgtgcc 
gccaagccaa 
gggcaaattc 
aaaaagaccg 
atgatgtgcg 
cgcactgttc 
tttcggtaaa 
tctttaacaa 
atgataaatt 
atcaaaaact 
taggttcaaa 
aggcttgtaa 
aatacaacca 
aacaaaaccc 
aaaaatacga 
gggcgggttg 
atcagccaaa 
gctatgctga 
aagacaacat 
tcaaacacaa 
attttggcgt 



tattatcact 
aaaaattaat 
taagttctta 
gcctgccttg 
gtcattgatg 
cttgtctttg 
ggcggaggca 
gaagaaaaac 
cgagaccatc 
cattgctgtg 
taaaaatcgt 
aggccctgtg 
aaatgtccgc 
attatctggc 
agattggggc 
tgtggcagca 
tggtcaagaa 
ggtggcaacc 
taattatgag 
gcgtgataag 
cacccaagac 
tgtcggtggt 
tgcttatctg 
tggctattat 
aggttatggc 
cctagggctt 
tgtgtcttat 
aacctatccg 
agaggtggat 
aaaaatggca 
caattcaagc 
tgattacacc 
caacagaccc 
cgccaaaaac 
aaccaatacc 
caacagcacc 
cgagatagac 
gactaatgac 
tcaagcaact 
ttgctcaacc 
gaccatcaat 
atctgatgtg 
ggtcgtcaag 



tgtatttgta 
cactttggtt 
aaaacgatac 
tgattggttg 
aatcaatcca 
ggtctgctta 
acagataaga 
gcccgtaaag 
aataaagaac 
gttgagcaag 
gtggcggtat 
gcaggcaaaa 
tccgttgaga 
tctgtggcat 
gtgcagacca 
gcaggcaagg 
tacaaggcac 
actgacccaa 
gcgtgtgctg 
gtcaatgtca 
agcaaatcct 
gtgtatgaaa 
acggttcatg 
caaggcaata 
atcaactatg 
gaatatgttt 
gacaagcaag 
cacattgaca 
aacaatgcct 
ttgggcaata 
cttagccgtg 
ccaccaagta 
atttgccttg 
agcacttatc 
gataagattg 
ctaaaaccct 
agactgggct 
aacagccaac 
gtggtcaaag 
actcgccaca 
aaatatgttg 
cctttggtag 
cccaccaatt 



ttataatttt 

gggtggtttt 

acgctcataa 

ggggtgtatt 

aaaaatccaa 

acatcacgca 

caaaccttgt 

ccaacgaagt 

aagtgctaaa 

gtcgtggggc 

tggttgatgg 

attatgccgc 

ttagtaaagg 

ttgttaccaa 

aaaccgccta 

caggttcttt 

atgatgatgc 

ataacccaaa 

ctggcggtca 

aagattatac 

tactgcttcg 

tcaccaaaca 

acattgaaaa 

accttggtga 

ctcatggcgt 

atgacagcaa 

acattacgct 

aaaattgtac 

acaaagaaca 

cgcatcatca 

aagattatcg 

accctttgcc 

atgcttatgg 

aaaactttgc 

attatcaagc 

ttgagaaaat 

ttaatgctta 

aaaacgccaa 

atgacaaatg 

tcagcggtga 

atttggggct 

acaacagtgc 

ggctggacat 



acttattttt 
agcaagcaaa 
acagatggtt 
gatgtatcca 
aaaatccaaa 
ggtggcactg 
tgttgtcttg 
tacagggctt 
cattcgagac 
aagctcaggc 
catcaatcaa 
aggtggggca 

tgcaaattca 
aaccgccgat 
tgccagtaaa 
tagcggtctt 
ctatcagggt 
atttttaata 
aaccaaactc 
aggtcctaac 
cccaggttat 
aaactacgcc 
atcaaggctc 
acgcattcgt 
attttatgac 
aggtgaaaat 
acgtagccag 
gcctgatgtc 
gcacaattta 
catcaatctg 
tttggcaacc 
agataagttt 
ttatggtcat 
catcaaaaaa 
cgtcattgac 
caaacaaagt 
taaagattta 
taaaggcacg 
taaatatagc 
taattatttc 
gggtgctcgc 
cagcaaccag 
cgcttataga 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 

2460 

2520 

2580 



o 



o 



agctcgcaag 
accatcggta 
gtccatcaaa 
cataaccact 
gttggtaaaa 
ggtaaaggtg 
cttggcagac 
ctggcttata 
aacatactgt 
ccaagccaaa 
gagcttttgg 
gcaaaatcca 
tttaccttgc 
ttacgccaaa 
tatggtcgct 
ccagtggctt 
accatgaggg 
gtcattaatt 



gctttcgcat 
aa ggcacgca 
ccaagctaaa 
taggcagtct 
gtgaagagat 
atttgggctt 
ttgacctaaa 
acaaagttga 
ttgatgccat 
aatggggagc 
cagataagaa 
cgccgtggca 
gtgctggcgt 
cagcagaagg 
atgccgctcc 
tgatgtgatc 
ctttatttta 
tattagcgat 



gccaagtttt 
acatggctgt 
acctgaaaaa 
tgaggttagt 
tagaacccta 
tcataatggg 
cgctgtcaat 
tgttaaagga 
tcagccatct 
aaacgccata 
cttaggtaat 
aacacttgat 
gtacaatgta 
ggcggtcaat 
tggacgcaat 
atgccaaatc 
tcatcgctga 
taatttatta 



tctgaaatgt 
aagggtcttt 
tcctttaacc 
tattttaaaa 
acccaaggtg 
caagatgctg 
agtcgccttc 
aaaaccttaa 
cgttatgtgg 
tttacccatt 
ggcaacaatc 
ttgtcaggtt 
tttaatacct 
cagcatacag 
taccaattgg 
ccaatcaacc 
gtatgctctt 
gtaatcacgc 



atggcgaacg 
attacatttg 
aagaaatcgg 
atcgctatac 
ataatgcagg 
atttgacagg 
cctatggatt 
acccaacttt 
tggggcttgg 
ctgatgccaa 
aaacaaaaca 
atgtaaacat 
attacaccac 
gactgagcca 
cacttgaaat 
aatgaataaa 
agcggtcatc 
tgctctttga 



ctttggcgta 
tcagcagact 
agcgacttta 
cgatttgatt 
caaacagcgt 
cattaacatt 
atactcaaca 
ggcaggaaca 
ctatgatgcc 
aaatccaagc 
agccaccaaa 
aaaagataat 
ttgggaggct 
agataagcat 
gaagttttaa 
gcccccatct 
actcagatta 
tgattttaag 



2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3480 
3540 
3600 
3660 



<210> 6 

<211> 3210 

<212> DNA 

<213> Moraxella catarrhalis 



<400> 6 

atgaatcaat 

ttgggtctgc 

gcaacagata 

aacgcccgta 

atcaataaag 

gtggttgagc 

cgtgtggcgg 

gtggcaggca 

cgctccgttg 

ggctctgtgg 

ggcgtgcaga 

gcagcaggca 

gaatacaagg 

accactgacc 

gaggcgtgtg 

aaggtcaatg 

gacagcaaat 

ggtgtgtatg 

ctgacggttc 

tatcaaggca 

ggcatcaact 

cttgaatatg 

tatgacaagc 

ccgcacattg 

gataacaatg 

gcattgggca 

agccttagcc 

accccaccaa 

cccatttgcc 

aacagcactt 

accgataaga 

accctaaaac 

gacagactgg 



ccaaaaaatc 
ttaacatcac 
agacaaacct 
aagccaacga 
aacaagtgct 
aaggtcgtgg 
tattggttga 
aaaattatgc 
agattagtaa 
catttgttac 
ccaaaaccgc 
aggcaggttc 
cacatgatga 
caaataaccc 
ctgctggcgg 
tcaaagatta 
ccttactgct 
aaatcaccaa 
atgacattga 
ataaccttgg 
atgctcatgg 
tttatgacag 
aagacattac 
acaaaaattg 
cctacaaaga 
atacgcatca 
gtgaagatta 
gtaacccttt 
ttgatgctta 
atcaaaactt 
ttgattatca 
cctttgagaa 
gctttaatgc 



caaaaaatcc 
gcaggtggca 
tgttgttgtc 
agttacaggg 
aaacattcga 
ggcaagctca 
tggcatcaat 
cgcaggtggg 
aggtgcaaat 
caaaaccgcc 
ctatgccagt 
ttttagcggt 
tgcctatcag 
aaaattttta 
tcaaaccaaa 
tacaggtcct 
tcgcccaggt 
acaaaactac 
aaaatcaagg 
tgaacgcatt 
cgtattttat 
caaaggtgaa 
gctacgtagc 
tacgcctgat 
acagcacaat 
tcacatcaat 
tcgtttggca 
gccagataag 
tggttatggt 
tgccatcaaa 
agccgtcatt 
aatcaaacaa 
ttataaagat 



aaacaagtat 
ctggcaaaca 
ttggatgaaa 
cttggtaagg 
gacttaacac 
ggctattcta 
caagcccagc 
gcaatcaacg 
tcaagtgaat 
gatgacatca 
aaaaataacg 
cttatcatct 
ggtagccaaa 
atagcaaatg 
ctccaagcta 
aaccgcctta 
tatcagctaa 
gccatgcaag 
ctcagcaacc 
cgtgatgcca 
gacgaaaaac 
aataaatggt 
cagctgacca 
gtcaataaac 
ttaatcaaag 
ctgcaagttg 
acccatcaat 
tttaagccca 
catgaccatc 
aaaggcatag 
gaccaatatg 
agtttggggc 
ttacgcaacg 



taaaacttag 
caacggccga 
ctgttgtaac 
tggtcaaaac 
gctatgaccc 
ttcgtggtat 
actatgccct 
aaatagaata 
acggctctgg 
tcaaagatgg 
catgggttaa 
acaccgaccg 
gttttgatag 
aatgtgccaa 
agccaaccaa 
tcccaaaccc 
acgataagca 
ataaaaccgt 
atggccaagc 
ttggggcaaa 
accaaaaaga 
ttgatgatgt 
acacgcactg 
ctttttcggt 
ccgtctttaa 
gctatgataa 
cttatcaaaa 
ttttaggttc 
cacaggcttg 
agcaatacaa 
ataaacaaaa 
aagaaaaata 
aatgggcggg 



tgccttgtct 
taaggcggag 
agcgaagaaa 
tgccgagacc 
tggcattgct 
ggataaaaat 
acaaggccct 
cgaaaatgtc 
ggcattatct 
taaagattgg 
ttctgtggca 
ccgtggtcaa 
agcggtggca 
tggtaattat 

tgtgcgtgat 

actcacccaa 
ctatgtcggt 
gcctgcttat 
caatggctat 
ttcaggttat 
ccgcctaggg 
gcgtgtgtct 
ttcaacctat 
aaaagaggtg 
caaaaaaatg 
attcaattca 
acttgattac 
aaacaacaga 
taacgccaaa 
ccaaaccaat 
ccccaacagc 
cgacgagata 
ttggactaat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 



o 



o 



gacaacagcc 
actgtggtca 
accactcgcc 
aataaatatg 
gtgcctttgg 
aagcccacca 
ttttctgaaa 
tgtaagggtc 
aaatccttta 
agttatttta 
ctaacccaag 
gggcaagatg 
aatagtcgcc 
ggaaaaacct 
tctcgttatg 
atatttaccc 
aatggcaaca 
gatttgtcag 
gtatttaata 
aatcagcata 
aattaccaat 



aacaaaacgc 
aagatgacaa 
acatcagcgg 
ttgatttggg 
tagacaacag 
at tggctgga 
tgtatggcga 
tttattacat 
accaagaaat 
aaaatcgcta 
gtgataatgc 
ctgatttgac 
ttccctatgg 
taaacccaac 
tggtggggct 
attctgatgc 
atcaaacaaa 
gttatgtaaa 
cctattacac 
caggactgag 
tggcacttga 



caataaaggc 
atgtaaatat 
tgataattat 
gctgggtgct 
tgccagcaac 
catcgcttat 
acgctttggc 
ttgtcagcag 
cggagcgact 
taccgatttg 
aggcaaacag 
aggcattaac 
attatactca 
tttggcagga 
tggctatgat 
caaaaatcca 
acaagccacc 
cataaaagat 
cacttgggag 
ccaagataag 
aatgaagttt 



acggataata 
agcgagacca 
ttcatcgctt 
cgctatgaca 
cagctgtctt 
agaagctcgc 
gtaaccatcg 
actgtccatc 
ttacataacc 
attgttggta 
cgtggtaaag 
attcttggca 
acactggctt 
acaaacatac 
gccccaagcc 
agcgagcttt 
aaagcaaaat 
aattttacct 
gctttacgcc 
cattatggtc 



tctatcagcc 
acagctatgc 
taaaagacaa 
gaatcaaaca 
ggaattttgg 
aaggctttcg 
gtaaaggcac 
aaaccaagct 
acttaggcag 
aaagtgaaga 
gtgatttggg 
gacttgacct 
ataacaaagt 
tgtttgatgc 
aaaaatgggg 
tggcagataa 
ccacgccgtg 
tgcgtgctgg 
aaacagcaga 
gctatgccgc 



aaatcaagca 
tgattgctca 
catgaccatc 
caaatctgat 
cgtggtcgtc 
catgccaagt 
gcaacatggc 
aaaacctgaa 
tcttgaggtt 
gattagaacc 
ctttcataat 
aaacgctgtc 
tgatgttaaa 
cattcagcca 
agcaaacgcc 
gaacttaggt 
gcaaacactt 
cgtgtacaat 
aggggcggtc 
tcctggacgc 



2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3210 



<210> 7 

<211> 3435 

<212> DNA 

<2 13 > Moraxella catarrhal is 



<400> 7 

cctagggctg 

acacgctatt 

gacagctatg 

tcaagccgtg 

ggtggacaaa 

ggtggacaaa 

gacatcaagg 

tgggataagc 

aagaaaaaat 

atttatcaat 

ataaatacgc 

ataataccat 

gtgtggcaat 

cacctgcctc 

atgctggcgg 

caaactctgg 

atgaaaataa 

aattaaagct 

atgatgttgt 

aaaacatcaa 

aagatcaaat 

tacaagctta 

atgaaaaaaa 

agtatgtgcg 

tagctaaaac 

tgcctgtatc 

gacaatcatt 

tgtcttacca 

acggtgaata 

gtgagctgtc 



acagtaacaa 
atcttttggg 
agcgtcgtgg 
cccaaatcag 
ttcgccagga 
ttcgaaagga 
caaattatca 
atgccctact 
caagaaaaaa 
gtaaatttgc 
caaatgcaca 
caacccatca 
ctctgccgtc 
tacgcccatc 
tactggcggt 
tgcaggcagt 
aaaagctgaa 
tcgtaactgg 
aaaacttgaa 
aaatagcaaa 
caaaagagaa 
tattgaaaaa 
tattaattat 
ttctggttat 
tggttttgat 
tcaagttaag 
tagcagtttt 
tgaataccca 
tggtcatagc 
tagtaacata 



cactttatac 
ggcagacttt 
catacgcaca 
catcaacaaa 
taaacagatg 
taaacagatg 
caaaaatcaa 
tttgtttttt 
gattacaaat 
cgtattttgt 
ttgtcaacat 
gaggattatt 
ttattaaccg 
ccaaatgcag 
gcaaactctg 
gccagcacac 
gtttcaggca 
ataccacaag 
ggtgacttga 
gaagtacaaa 
aataaacaac 
gttcttgatg 
tcacatgata 
atttatcgct 
ggtgctttat 
tataaaggca 
ggtacatcgc 
tctttattaa 
agtgagttta 
caagacggcc 



agcacatcat 
tatgatgaaa 
gcttgggggc 
cgccattacc 
caagcgtctt 
caagcgtctt 
atgtttgttg 
gtaaaaaaat 
ttaatgataa 
ccatcataaa 
gccaaaatag 
ttatgaaaca 
cttgtggtgg 
gtaattcagg 
gtgcaggtaa 
cagaaccaaa 
ttcaagaacc 
aacaggaaga 
agcataatcc 
ctgtttacaa 
gccctgacaa 
accgtctaac 
agcagaataa 
caggttattc 
tttatcaagg 
cttgggattt 
aacgtcttgc 
ctgatgagaa 
cggtagattt 
ataagggcag 



tgatttatta 
aagtgccaca 
aagaatgggc 
aaggagcaaa 
tatcgctttg 
tatcgctttg 
agtttagtcg 
gtaccatcat 
ttgttattgt 
cgcatttatc 
gcattaacag 
cattccttta 
tagcagtggt 
taatgctggc 
tgctggcggt 
atataaagat 
tgccatgggt 
acatgccaaa 
atttgacaac 
ccaagagaag 
aaaacttgat 
agaacttgct 
agcacgcact 
taatatcatt 
tacacaaact 
tatgaccgat 
tggtgatcgt 
aaacaaacca 
tagtaaaaag 
tgttaataaa 



cccaaatgcc 
agacccatct 
gggcggtctt 
cctaaccagc 
gcacagagac 
gcacagagac 
cattttttga 
agacaatatc 
ttatgttatt 
aaatgctcaa 
acttttttag 
accacactgt 
ggtttcaatc 
aatgctggca 
actggcggtg 
gtgccaaccg 
tatggcgtgg 
atcaatacaa 
tctatttggc 
caaaacattg 
gacgtggcac 
aaacccattt 
cgtgatttga 
ccaaagaaaa 
gctaaacaat 
gccaaaaaag 
tatagtgcaa 
gataattata 
agcctaaaag 
accaaacgct 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 



o 



o 



8 



atgacatcga 
caacagaagc 
gcggttttta 
aactctttgg 
tcttagatgc 
ccgctaacag 
ctaccgtcat 
agccaaagtc 
tcaaaaccta 
gtggtagcca 
aaggcacagc 
cgagcacagg 
agagaaaatc 
tcacaggtca 
tagggggcta 
aggttacagg 
ataccgatga 
agtaatttaa 
gattaagatg 
ttttcattat 
attaatcatt 
ttttggtcat 
aagtctgtca 
ggtgctgtca 
tgccaagttg 
tcgtgaaacg 
tgagctggct 
tgagattgtt 



tgccaatatc 
aagcaaaagc 
tggaccaaac 
cgtctttggt 
ctatgcactt 
caaaaaagaa 
tgatttggtg 
tgccacaaac 
tggctatggc 
tagcgtcttt 
caaatatctg 
aaaaagcttt 
agttaaaggc 
aatcgcaggt 
caagatagat 
tggcttttat 
cagtaaagcc 
acacaatgct 
ataaacccaa 
ctgccattat 
aaaattaaca 
ggtttttcat 
atgaagctat 
ggcgtggtga 
ttgccgacct 
ccacgagggg 
gccaactatt 
gagca 



tacggcaacc 
aaacacccct 
gccgaggagc 
gctaaacgag 
gggacattta 
ctggataact 
cctaccggtg 
aaagcgggcg 
agaaactttg 
ttacaaggcg 
gggaactggg 
aatgaggccc 
aaactgacca 
aatggctgga 
tctagcagta 
ggtccaaatg 
tctgtggtct 
tggttcggct 
gccatgccaa 
tattgcttaa 
taataaatga 
gattatttaa 
ggtgagtgat 
tggttctgtt 
ctcaagaaaa 
cagttcaggg 
tggacggccg 



gcttccgtgg 
ttaccagcga 
tggcaggtaa 
agagtgaagc 
ataaacctgg 
ttggcaatgc 
ccaccaaaga 
agactttgat 
aatacctaaa 
aacgcaccgc 
taggatacat 
aagatattgc 
cccaaggccg 
caggcacagc 
caggcaaatc 
caaacgagat 
ttggcacaaa 
gatgggattg 
tgattgatag 
ttattgcttg 
ttaaatgata 
cttataatgc 
tgtgcaaaag 
aatgataata 
tccaaccaaa 
gctattgcgt 
ttatttggca 



cagtgccacc 
tgccaaaaat 
attcctaacc 
taaggaaaaa 
tacgaccaat 
caaaaagttg 
tgtcaatgaa 
ggtgaatgat 
atttggtgag 
tgagaaagcc 
cacaggaaag 
tgattttgac 
ccaagaccct 
cagcaccgcc 
catcgtcatc 
gggcgggtca 
aagacaagaa 
acgcttaatc 
caacgatggc 
tcatttggtg 
tttaatgaaa 
gttatggtta 
atggtcaaaa 
acaacgccaa 
actatggtag 
gcaattgcag 
aaaacccaaa 



gcaagcgata 
agcctagaag 
aatgacaaca 
accgaagcca 
cccgccttta 
gtcttgggtt 
ttcaaagaaa 
gaagttatcg 
cttagtatcg 
gtaccaaccg 
gacacaggaa 
attgactttg 
gtatttaaca 
aaagcgaacg 
gaaaatgcca 
tttacacacg 
gaagttaagt 
aaacatgaat 
agatgatgag 
gtgttatcac 
gtcagggtta 
gcaaaaagct 
aaatcggtat 
gccatgctac 
atagctttgg 
cagaagacta 
cgcccaatcg 



1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2820 
2880 
2940 
3000 
3060 
3120 
3180 
3240 
3300 
3360 
3420 
3435 



<210> 8 
<211> 2127 
<212> DNA 

<213> Moraxella catarrhalis 



<400> 8 

atgaaacaca 

tgtggtggta 

aattcaggta 

gcaggtaatg 

gaaccaaaat 

caagaacctg 

caggaagaac 

cataatccat 

gtttacaacc 

cctgacaaaa 

cgtctaacag 

cagaataaag 

ggttattcta 

tatcaaggta 

tgggatttta 

cgtcttgctg 

gatgagaaaa 

gtagatttta 

aagggcagtg 

ttccgtggca 

accagcgatg 

gcaggtaaat 

agtgaagcta 



ttcctttaac 
gcagtggtgg 
atgctggcaa 
ctggcggtac 
ataaagatgt 
ccatgggtta 
atgccaaaat 
ttgacaactc 
aagagaagca 
aacttgatga 
aacttgctaa 
cacgcactcg 
atatcattcc 
cacaaactgc 
tgaccgatgc 
gtgatcgtta 
acaaaccaga 
gtaaaaagag 
ttaataaaac 
gtgccaccgc 
ccaaaaatag 
tcctaaccaa 
aggaaaaaac 



cacactgtgt 
tttcaatcca 
tgctggcaat 
tggcggtgca 
gccaaccgat 
tggcgtggaa 
caatacaaat 
tatttggcaa 
aaacattgaa 
cgtggcacta 
acccatttat 
tgatttgaag 
aaagaaaata 
taaacaattg 
caaaaaagga 
tagtgcaatg 
taattataac 
cctaaaaggt 
caaacgctat 
aagcgataca 
cctagaaggc 
tgacaacaaa 
cgaagccatc 



gtggcaatct 
cctgcctcta 
gctggcggta 
aactctggtg 
gaaaataaaa 
ttaaagcttc 
gatgttgtaa 
aacatcaaaa 
gatcaaatca 
caagcttata 
gaaaaaaata 
tatgtgcgtt 
gctaaaactg 
cctgtatctc 
caatcattta 
tcttaccatg 
ggtgaatatg 
gagctgtcta 
gacatcgatg 
acagaagcaa 
ggtttttatg 
ctctttggcg 
ttagatgcct 



ctgccgtctt 
cgcccatccc 
ctggcggtgc 
caggcagtgc 
aagctgaagt 
gtaactggat 
aacttgaagg 
atagcaaaga 
aaagagaaaa 
ttgaaaaagt 
ttaattattc 
ctggttatat 
gttttgatgg 
aagttaagta 
gcagttttgg 
aatacccatc 
gtcatagcag 
gtaacataca 
ccaatatcta 
gcaaaagcaa 
gaccaaacgc 
tctttggtgc 
atgcacttgg 



attaaccgct 
aaatgcaggt 
aaactctggt 
cagcacacca 
ttcaggcatt 
accacaagaa 
tgacttgaag 
agtacaaact 
taaacaacgc 
tcttgatgac 
acatgataag 
ttatcgctca 
tgctttattt 
taaaggcact 
tacatcgcaa 
tttattaact 
tgagtttacg 
agacggccat 
cggcaaccgc 
acaccccttt 
cgaggagctg 
taaacgagag 
gacatttaat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 



o 



o 



aaacctggta 
ggcaatgcca 
accaaagatg 
actttgatgg 
tacctaaaat 
cgcaccgctg 
ggatacatca 
gatattgctg 
caaggccgcc 
ggcacagcca 
ggcaaatcca 
aacgagatgg 
ggcacaaaaa 



cgaccaatcc 
aaaagttggt 
tcaatgaatt 
tgaatgatga 
ttggtgagct 
agaaagccgt 
caggaaagga 
attttgacat 
aagaccctgt 
gcaccgccaa 
tcgtcatcga 
gcgggtcatt 
gacaagaaga 



cgcctttacc 
cttgggt tct 
caaagaaaag 
agttatcgtc 
tagtatcggt 
accaaccgaa 
cacaggaacg 
tgactttgag 
atttaacatc 
agcgaacgta 
aaatgccaag 
tacacacgat 
agttaag 



gctaacagca 
accgtcattg 
ccaaagtctg 
aaaacctatg 
ggtagccata 
ggcacagcca 
agcacaggaa 
agaaaatcag 
acaggtcaaa 
gggggctaca 
gttacaggtg 
accgatgaca 



aaaaagaact 
atttggtgcc 
ccacaaacaa 
gctatggcag 
gcgtcttttt 
aatatctggg 
aaagctttaa 
ttaaaggcaa 
tcgcaggtaa 
agatagattc 
gcttttatgg 
gtaaagcctc 



ggataacttt 
taccggtgcc 
agcgggcgag 
aaactttgaa 
acaaggcgaa 
gaactgggta 
tgaggcccaa 
actgaccacc 
tggctggaca 
tagcagtaca 
tccaaatgca 
tgtggtcttt 



1440 
1500 
1560 
1620 
1680 
1740 
1800 
1860 
1920 
1980 
2040 
2100 
2127 



<210> 9 
<211> 1074 
<212> PRT 

<213> Moraxella catarrhalis 

<400> 9 

Met Asn Gin Ser Lys Gin Asn Asn Lys Ser Lys Lys Ser Lys Gin Val 
15 10 15 

Leu Lys Leu Ser Ala Leu Ser Leu Gly Leu Leu Asn lie Thr Gin Val 
20 25 30 

Ala Leu Ala Asn Thr Thr Ala Asp Lys Ala Glu Ala Thr Asp Lys Thr 
35 40 45 

Asn Leu Val Val Val Leu Asp Glu Thr Val Val Thr Ala Lys Lys Asn 
50 55 60 

Ala Arg Lys Ala Asn Glu Val Thr Gly Leu Gly Lys Val Val Lys Thr 
65 70 75 80 

Ala Glu Thr lie Asn Lys Glu Gin Val Leu Asn lie Arg Asp Leu Thr 
85 90 95 

Arg Tyr Asp Pro Gly lie Ala Val Val Glu Gin Gly Arg Gly Ala Ser 
100 105 110 

Ser Gly Tyr Ser lie Arg Gly Met Asp Lys Asn Arg Val Ala Val Leu 
115 120 125 

Val Asp Gly lie Asn Gin Ala Gin His Tyr Ala Leu Gin Gly Pro Val 
130 135 140 

Ala Gly Lys Asn Tyr Ala Ala Gly Gly Ala lie Asn Glu lie Glu Tyr 
145 150 155 160 

Glu Asn Val Arg Ser Val Glu lie Ser Lys Gly Ala Asn Ser Ser Glu 
165 170 175 

Tyr Gly Ser Gly Ala Leu Ser Gly Ser Val Ala Phe Val Thr Lys Thr 
180 185 190 



Ala Asp Asp lie lie Lys Asp Gly Lys Asp Trp Gly Val Gin Thr Lys 
195 200 205 



o 



o 



10 



Thr Ala Tyr Ala Ser Lys Asn Asn Ala Trp Val Asn Ser Val Ala Ala 
210 215 220 

Ala Gly Lys Ala Gly Ser Phe Ser Gly Leu lie lie Tyr Thr Asp Arg 
225 230 235 240 

Arg Gly Gin Glu Tyr Lys Ala His Asp Asp Ala Tyr Gin Gly Ser Gin 
245 250 255 

Ser Phe Asp Arg Ala Val Ala Thr Thr Asp Pro Asn Asn Arg Thr Phe 
260 265 270 

Leu lie Ala Asn Glu Cys Ala Asn Gly Asn Tyr Glu Ala Cys Ala Ala 
275 280 285 

Gly Gly Gin Thr Lys Leu Gin Ala Lys Pro Thr Asn Val Arg Asp Lys 
290 295 300 

Val Asn Val Lys Asp Tyr Thr Gly Pro Asn Arg Leu lie Pro Asn Pro 
305 310 315 320 

Leu Thr Gin Asp Ser Lys Ser Leu Leu Leu Arg Pro Gly Tyr Gin Leu 
325 330 335 

Asn Asp Lys His Tyr Val Gly Gly Val Tyr Glu lie Thr Lys Gin Asn 
340 345 350 

Tyr Ala Met Gin Asp Lys Thr Val Pro Ala Tyr Leu Thr Val His Asp 
355 360 365 

lie Glu Lys Ser Arg Leu Ser Asn His Ala Gin Ala Asn Gly Tyr Tyr 
370 375 380 

Gin Gly Asn Asn Leu Gly Glu Arg lie Arg Asp Thr lie Gly Pro Asp 
385 390 395 400 

Ser Gly Tyr Gly lie Asn Tyr Ala His Gly Val Phe Tyr Asp Glu Lys 
405 410 415 

His Gin Lys Asp Arg Leu Gly Leu Glu Tyr Val Tyr Asp Ser Lys Gly 
420 425 430 

Glu Asn Lys Trp Phe Asp Asp Val Arg Val Ser Tyr Asp Lys Gin Asp 
435 440 445 

lie Thr Leu Arg Ser Gin Leu Thr Asn Thr His Cys Ser Thr Tyr Pro 
450 455 460 

His lie Asp Lys Asn Cys Thr Pro Asp Val Asn Lys Pro Phe Ser Val 
465 470 475 480 

Lys Glu Val Asp Asn Asn Ala Tyr Lys Glu Gin His Asn Leu lie Lys 
485 490 495 



Ala Val Phe Asn Lys 
500 



Lys Met Ala Leu Gly Ser Thr His 
505 



His His 
510 



He 



o 



o 



11 



Asn Leu Gin Val Gly Tyr Asp Lys Phe Asn Ser Ser Leu Ser Arg Glu 
515 520 525 

Asp Tyr Arg Leu Ala Thr His Gin Ser Tyr Glu Lys Leu Asp Tyr Thr 
530 535 540 

Pro Pro Ser Asn Pro Leu Pro Asp Lys Phe Lys Pro lie Leu Gly Ser 
545 550 555 560 

Asn Asn Lys Pro lie Cys Leu Asp Ala Tyr Gly Tyr Gly His Asp His 
565 570 575 

Pro Gin Ala Cys Asn Ala Lys Asn Ser Thr Tyr Gin Asn Phe Ala lie 
580 585 590 

Lys Lys Gly lie Glu Gin Tyr Asn Gin Lys Thr Asn Thr Asp Lys lie 
595 600 605 

Asp Tyr Gin Ala lie lie Asp Gin Tyr Asp Lys Gin Asn Pro Asn Ser 
610 615 620 

Thr Leu Lys Pro Phe Glu Lys lie Lys Gin Ser Leu Gly Gin Glu Lys 
625 630 635 640 

Tyr Asn Lys lie Asp Glu Leu Gly Phe Lys Ala Tyr Lys Asp Leu Arg 
645 650 655 

Asn Glu Trp Ala Gly Trp Thr Asn Asp Asn Ser Gin Gin Asn Ala Asn 
660 665 670 

Lys Gly Thr Asp Asn lie Tyr Gin Pro Asn Gin Ala Thr Val Val Lys 
675 680 685 

Asp Asp Lys Cys Lys Tyr Ser Glu Thr Asn Ser Tyr Ala Asp Cys Ser 
690 695 700 

Thr Thr Ala His lie Ser Gly Asp Asn Tyr Phe lie Ala Leu Lys Asp 
705 710 715 720 

Asn Met Thr lie Asn Lys Tyr Val Asp Leu Gly Leu Gly Ala Arg Tyr 
725 730 735 

Asp Arg lie Lys His Lys Ser Asp Val Pro Leu Val Asp Asn Ser Ala 
740 745 750 

Ser Asn Gin Leu Ser Trp Asn Phe Gly Val Val Val Lys Pro Thr Asn 
755 760 765 

Trp Leu Asp lie Ala Tyr Arg Ser Ser Gin Gly Phe Arg Met Pro Ser 
770 775 780 

Phe Ser Glu Met Tyr Gly Glu Arg Phe Gly Val Thr lie Gly Lys Gly 
785 790 795 800 



Thr Gin His Gly Cys Lys Gly Leu Tyr Tyr lie Cys Gin Gin Thr Val 
805 810 815 



o 



o 



12 

His Gin Thr Lys Leu Lys Pro Glu Lys Ser Phe Asn Gin Glu lie Gly 
820 825 830 

Ala Thr Leu His Asn His Leu Gly Ser Leu Glu Val Ser Tyr Phe Lys 
835 840 845 

Asn Arg Tyr Thr Asp Leu lie Val Gly Lys Ser Glu Glu lie Arg Thr 
850 855 860 

Leu Thr Gin Gly Asp Asn Ala Gly Lys Gin Arg Gly Lys Gly Asp Leu 
865 870 875 880 

Gly Phe His Asn Gly Gin Asp Ala Asp Leu Thr Gly lie Asn lie Leu 
885 890 895 

Gly Arg Leu Asp Leu Asn Ala Val Asn Ser Arg Leu Pro Tyr Gly Leu 
900 905 910 

Tyr Ser Thr Leu Ala Tyr Asn Lys Val Asp Val Lys Gly Lys Thr Leu 
915 920 925 

Asn Pro Thr Leu Ala Gly Thr Asn lie Leu Phe Asp Ala lie Gin Pro 
930 935 940 

Ser Arg Tyr Val Val Gly Leu Gly Tyr Asp Ala Pro Ser Gin Lys Trp 
945 950 955 960 

Gly Ala Asn Ala lie Phe Thr His Ser Asp Ala Lys Asn Pro Ser Glu 
965 970 975 

Leu Leu Ala Asp Lys Asn Leu Gly Asn Gly Asn lie Gin Thr Lys Gin 
980 985 990 

Ala Thr Lys Ala Lys Ser Thr Pro Trp Gin Thr Leu Asp Leu Ser Gly 
995 1000 1005 

Tyr Val Asn lie Lys Asp Asn Phe Thr Leu Arg Ala Gly Val Tyr Asn 
1010 1015 1020 

Val Phe Asn Thr Tyr Tyr Thr Thr Trp Glu Ala Leu Arg Gin Thr Ala 
1025 1030 1035 1040 

Glu Gly Ala Val Asn Gin His Thr Gly Leu Ser Gin Asp Lys His Tyr 
1045 1050 1055 

Gly Arg Tyr Ala Ala Pro Gly Arg Asn Tyr Gin Leu Ala Leu Glu Met 
1060 1065 1070 



Lys Phe 



<210> 10 
<211> 1053 
<212> PRT 

<213> Moraxella catarrhalis 



o 



o 



13 



<400> 10 

Leu Ser Leu Gly Leu Leu Asn lie Thr Gin Val Ala Leu Ala Asn Thr 
15 10 15 

Thr Ala Asp Lys Ala Glu Ala Thr Asp Lys Thr Asn Leu Val Val Val 
20 25 30 

Leu Asp Glu Thr Val Val Thr Ala Lys Lys Asn Ala Arg Lys Ala Asn 
35 40 45 

Glu Val Thr Gly Leu Gly Lys Val Val Lys Thr Ala Glu Thr lie Asn 
50 55 60 

Lys Glu Gin Val Leu Asn lie Arg Asp Leu Thr Arg Tyr Asp Pro Gly 
65 70 75 80 

lie Ala Val Val Glu Gin Gly Arg Gly Ala Ser Ser Gly Tyr Ser lie 
85 90 95 

Arg Gly Met Asp Lys Asn Arg Val Ala Val Leu Val Asp Gly lie Asn 
100 105 110 

Gin Ala Gin His Tyr Ala Leu Gin Gly Pro Val Ala Gly Lys Asn Tyr 
115 120 125 

Ala Ala Gly Gly Ala lie Asn Glu lie Glu Tyr Glu Asn Val Arg Ser 
130 135 140 

Val Glu lie Ser Lys Gly Ala Asn Ser Ser Glu Tyr Gly Ser Gly Ala 
145 150 155 160 

Leu Ser Gly Ser Val Ala Phe Val Thr Lys Thr Ala Asp Asp lie lie 
165 170 175 

Lys Asp Gly Lys Asp Trp Gly Val Gin Thr Lys Thr Ala Tyr Ala Ser 
180 185 190 

Lys Asn Asn Ala Trp Val Asn Ser Val Ala Ala Ala Gly Lys Ala Gly 
195 200 205 

Ser Phe Ser Gly Leu lie lie Tyr Thr Asp Arg Arg Gly Gin Glu Tyr 
210 215 220 

Lys Ala His Asp Asp Ala Tyr Gin Gly Ser Gin Ser Phe Asp Arg Ala 
225 230 235 240 

Val Ala Thr Thr Asp Pro Asn Asn Arg Thr Phe Leu lie Ala Asn Glu 
245 250 255 

Cys Ala Asn Gly Asn Tyr Glu Ala Cys Ala Ala Gly Gly Gin Thr Lys 
260 265 270 

Leu Gin Ala Lys Pro Thr Asn Val Arg Asp Lys Val Asn Val Lys Asp 
275 280 285 



Tyr Thr Gly Pro Asn Arg Leu lie Pro Asn Pro Leu Thr Gin Asp Ser 
290 295 300 



o 



o 



Lys Ser Leu Leu 
305 

Val Gly Gly Val 



Lys Thr Val Pro 
340 

Leu Ser Asn His 
355 

Gly Glu Arg lie 
370 

Asn Tyr Ala His 
385 

Leu Gly Leu Glu 



Asp Asp Val Arg 
420 

Gin Leu Thr Asn 
435 

Cys Thr Pro Asp 
450 

Asn Ala Tyr Lys 
465 

Lys Met Ala Leu 



Tyr Asp Lys Phe 
500 

Thr His Gin Ser 
515 

Leu Pro Asp Lys 
530 

Cys Leu Asp Ala 
545 

Ala Lys Asn Ser 



Gin Tyr Asn Gin 
580 

lie Asp Gin Tyr 
595 

Glu Lys lie Lys 
610 



Leu Arg Pro Gly 
310 

Tyr Glu lie Thr 
325 

Ala Tyr Leu Thr 



Ala Gin Ala Asn 
360 

Arg Asp Thr He 
375 

Gly Val Phe Tyr 
390 

Tyr Val Tyr Asp 
405 

Val Ser Tyr Asp 



Thr His Cys Ser 
440 

Val Asn Lys Pro 
455 

Glu Gin His Asn 
470 

Gly Ser Thr His 
485 

Asn Ser Ser Leu 



Tyr Glu Lys Leu 
520 

Phe Lys Pro He 
535 

Tyr Gly Tyr Gly 
550 

Thr Tyr Gin Asn 
565 

Lys Thr Asn Thr 



Asp Lys Gin Asn 
600 

Gin Ser Leu Gly 
615 



14 

Tyr Gin Leu Asn 
315 

Lys Gin Asn Tyr 
330 

Val His Asp He 
345 

Gly Tyr Tyr Gin 



Gly Pro Asp Ser 
380 

Asp Glu Lys His 
395 

Ser Lys Gly Glu 
410 

Lys Gin Asp He 
425 

Thr Tyr Pro His 



Phe Ser Val Lys 
460 

Leu He Lys Ala 
475 

His His He Asn 
490 

Ser Arg Glu Asp 
505 

Asp Tyr Thr Pro 



Leu Gly Ser Asn 
540 

His Asp His Pro 
555 

Phe Ala He Lys 
570 

Asp Lys He Asp 
585 

Pro Asn Ser Thr 



Gin Glu Lys Tyr 
620 



Asp Lys His Tyr 
320 

Ala Met Gin Asp 
335 

Glu Lys Ser Arg 
350 

Gly Asn Asn Leu 
365 

Gly Tyr Gly He 



Gin Lys Asp Arg 
400 

Asn Lys Trp Phe 
415 

Thr Leu Arg Ser 
430 

He Asp Lys Asn 
445 

Glu Val Asp Asn 



Val Phe Asn Lys 
480 

Leu Gin Val Gly 
495 • 

Tyr Arg Leu Ala 
510 

Pro Ser Asn Pro 
525 

Asn Lys Pro He 



Gin Ala Cys Asn 
560 

Lys Gly He Glu 
575 

Tyr Gin Ala He 
590 

Leu Lys Pro Phe 
605 

Asn Lys He Asp 



o 



o 



15 



Glu Leu Gly Phe Lys Ala Tyr Lys Asp Leu Arg Asn Glu Trp Ala Gly 
625 630 635 640 

Trp Thr Asn Asp Asn Ser Gin Gin Asn Ala Asn Lys Gly Thr Asp Asn 
645 650 655 

lie Tyr Gin Pro Asn Gin Ala Thr Val Val Lys Asp Asp Lys Cys Lys 
660 665 670 

Tyr Ser Glu Thr Asn Ser Tyr Ala Asp Cys Ser Thr Thr Ala His lie 
675 680 685 

Ser Gly Asp Asn Tyr Phe lie Ala Leu Lys Asp Asn Met Thr lie Asn 
690 695 700 

Lys Tyr Val Asp Leu Gly Leu Gly Ala Arg Tyr Asp Arg lie Lys His 
705 710 715 720 

Lys Ser Asp Val Pro Leu Val Asp Asn Ser Ala Ser Asn Gin Leu Ser 
725 730 735 

Trp Asn Phe Gly Val Val Val Lys Pro Thr Asn Trp Leu Asp lie Ala 
740 745 750 

Tyr Arg Ser Ser Gin Gly Phe Arg Met Pro Ser Phe Ser Glu Met Tyr 
755 760 765 

Gly Glu Arg Phe Gly Val Thr lie Gly Lys Gly Thr Gin His Gly Cys 
770 775 780 

Lys Gly Leu Tyr Tyr lie Cys Gin Gin Thr Val His Gin Thr Lys Leu 
785 790 795 800 

Lys Pro Glu Lys Ser Phe Asn Gin Glu lie Gly Ala Thr Leu His Asn 
805 810 815 

His Leu Gly Ser Leu Glu Val Ser Tyr Phe Lys Asn Arg Tyr Thr Asp 
820 825 830 

Leu lie Val Gly Lys Ser Glu Glu lie Arg Thr Leu Thr Gin Gly Asp 
835 840 845 

Asn Ala Gly Lys Gin Arg Gly Lys Gly Asp Leu Gly Phe His Asn Gly 
850 855 860 

Gin Asp Ala Asp Leu Thr Gly lie Asn lie Leu Gly Arg Leu Asp Leu 
865 870 875 880 

Asn Ala Val Asn Ser Arg Leu Pro Tyr Gly Leu Tyr Ser Thr Leu Ala 
885 890 895 

Tyr Asn Lys Val Asp Val Lys Gly Lys Thr Leu Asn Pro Thr Leu Ala 
900 905 910 



Gly Thr Asn lie Leu Phe Asp Ala lie Gin Pro Ser Arg Tyr Val Val 
915 920 925 



o 



o 



16 

Gly Leu Gly Tyr Asp Ala Pro Ser Gin Lys Trp Gly Ala Asn Ala lie 
930 935 940 

Phe Thr His Ser Asp Ala Lys Asn Pro Ser Glu Leu Leu Ala Asp Lys 
945 950 955 960 

Asn Leu Gly Asn Gly Asn lie Gin Thr Lys Gin Ala Thr Lys Ala Lys 
965 970 975 

Ser Thr Pro Trp Gin Thr Leu Asp Leu Ser Gly Tyr Val Asn lie Lys 
980 985 990 

Asp Asn Phe Thr Leu Arg Ala Gly Val Tyr Asn Val Phe Asn Thr Tyr 
995 1000 1005 

Tyr Thr Thr Trp Glu Ala Leu Arg Gin Thr Ala Glu Gly Ala Val Asn 
1010 1015 1020 

Gin His Thr Gly Leu Ser Gin Asp Lys His Tyr Gly Arg Tyr Ala Ala 
1025 1030 1035 1040 

Pro Gly Arg Asn Tyr Gin Leu Ala Leu Glu Met Lys Phe 
1045 1050 



<210> 11 

<211> 702 

<212> PRT 

<213> Moraxella 

<400> 11 
Met Lys His lie 
1 

Leu Leu Thr Ala 
20 

Thr Pro lie Pro 
35 

Asn Ala Gly Gly 
50 

Thr Asn Ser Gly 
65 

Asp Val Pro Thr 



Glu Pro Ala Met 
100 

Asn Arg Gin Asp 
115 

Gly Lys Lys Gin 
130 



catarrhalis 



Pro Leu Thr Thr 
5 

Cys Gly Gly Ser 



Asn Ala Ser Gly 
40 

Thr Asp Asn Thr 
55 

Thr Gly Ser Ala 
70 

Glu Lys Asn Glu 
85 

Gly Tyr Gly Met 



Thr Pro Leu Asp 
120 

Val Ala Glu Gly 
135 



Leu Cys Val Ala 
10 

Gly Gly Ser Asn 
25 

Ser Gly Asn Thr 



Ala Asn Ala Gly 
60 

Asn Thr Pro Glu 
75 

Lys Asp Lys Val 
90 

Ala Leu Ser Lys 
105 

Glu Lys Asn lie 



Lys Lys Ser Pro 
140 



lie Ser Ala Val 
15 

Pro Pro Ala Pro 
30 

Gly Asn Thr Gly 
45 

Asn Thr Gly Gly 



Pro Lys Tyr Gin 
80 

Ser Ser lie Gin 
95 

lie Asn Leu His 
110 

lie Thr Leu Asp 
125 

Leu Pro Phe Ser 



o 



o 



17 



Leu Asp Val Glu Asn Lys Leu Leu Asp Gly Tyr lie Ala Lys Met Asn 
145 150 155 160 

Val Ala Asp Lys Asn Ala lie Gly Asp Arg lie Lys Lys Gly Asn Lys 
165 170 175 

Glu lie Ser Asp Glu Glu Leu Ala Lys Gin lie Lys Glu Ala Val Arg 
180 185 190 

Lys Ser His Glu Phe Gin Gin Val Leu Ser Ser Leu Glu Asn Lys lie 
195 200 205 

Phe His Ser Asn Asp Gly Thr Thr Lys Ala Thr Thr Arg Asp Leu Lys 
210 215 220 

Tyr Val Asp Tyr Gly Tyr Tyr Leu Ala Asn Asp Gly Asn Tyr Leu Thr 
225 230 235 240 

Val Lys Thr Asp Lys Leu Trp Asn Leu Gly Pro Val Gly Gly Val Phe 
245 250 255 

Tyr Asn Gly Thr Thr Thr Ala Lys Glu Leu Pro Thr Gin Asp Ala Val 
260 265 270 

Lys Tyr Lys Gly His Trp Asp Phe Met Thr Asp Val Ala Asn Arg Arg 
275 280 285 

Asn Arg Phe Ser Glu Val Lys Glu Asn Ser Gin Ala Gly Trp Tyr Tyr 
290 295 300 

Gly Ala Ser Ser Lys Asp Glu Tyr Asn Arg Leu Leu Thr Lys Glu Asp 
305 310 315 320 

Ser Ala Pro Asp Gly His Ser Gly Glu Tyr Gly His Ser Ser Glu Phe 
325 330 335 

Thr Val Asn Phe Lys Glu Lys Lys Leu Thr Gly Lys Leu Phe Ser Asn 
340 345 350 

Leu Gin Asp Arg His Lys Gly Asn Val Thr Lys Thr Glu Arg Tyr Asp 
355 360 365 

lie Asp Ala Asn lie His Gly Asn Arg Phe Arg Gly Ser Ala Thr Ala 
370 375 380 

Ser Asn Lys Asn Asp Thr Ser Lys His Pro Phe Thr Ser Asp Ala Asn 
385 390 395 400 

Asn Arg Leu Glu Gly Gly Phe Tyr Gly Pro Lys Gly Glu Glu Leu Ala 
405 410 415 

Gly Lys Phe Leu Thr Asn Asp Asn Lys Leu Phe Gly Val Phe Gly Ala 
420 425 430 



Lys Arg Glu Ser Lys Ala Glu Glu Lys Thr Glu Ala lie Leu Asp Ala 
435 440 445 



o 



o 
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Tyr Ala Leu Gly Thr Phe Asn Thr Ser Asn Ala Thr Thr Phe Thr Pro 
450 455 460 

Phe Thr Glu Lys Gin Leu Asp Asn Phe Gly Asn Ala Lys Lys Leu Val 
465 470 475 480 

Leu Gly Ser Thr Val lie Asp Leu Val Pro Thr Asp Ala Thr Lys Asn 
485 490 495 

Glu Phe Thr Lys Asp Lys Pro Glu Ser Ala Thr Asn Glu Ala Gly Glu 
500 505 510 

Thr Leu Met Val Asn Asp Glu Val Ser Val Lys Thr Tyr Gly Lys Asn 
515 520 525 

Phe Glu Tyr Leu Lys Phe Gly Glu Leu Ser lie Gly Gly Ser His Ser 
530 535 540 

Val Phe Leu Gin Gly Glu Arg Thr Ala Thr Thr Gly Glu Lys Ala Val 
545 550 555 560 

Pro Thr Thr Gly Thr Ala Lys Tyr Leu Gly Asn Trp Val Gly Tyr lie 
565 570 575 

Thr Gly Lys Asp Thr Gly Thr Gly Thr Gly Lys Ser Phe Thr Asp Ala 
580 585 590 

Gin Asp Val Ala Asp Phe Asp lie Asp Phe Gly Asn Lys Ser Val Ser 
595 600 605 

Gly Lys Leu lie Thr Lys Gly Arg Gin Asp Pro Val Phe Ser lie Thr 
610 615 620 

Gly Gin lie Ala Gly Asn Gly Trp Thr Gly Thr Ala Ser Thr Thr Lys 
625 630 635 640 

Ala Asp Ala Gly Gly Tyr Lys lie Asp Ser Ser Ser Thr Gly Lys Ser 
645 650 655 

lie Ala lie Lys Asp Ala Asn Val Thr Gly Gly Phe Tyr Gly Pro Asn 
660 . 665 670 

Ala Asn Glu Met Gly Gly Ser Phe Thr His Asn Ala Asp Asp Ser Lys 
675 680 685 

Ala Ser Val Val Phe Gly Thr Lys Arg Gin Gin Glu Val Lys 
690 695 700 



<210> 12 

<211> 682 

<212> PRT 

<213> Moraxella catarrhalis 



<400> 12 

Cys Gly Gly Ser Gly Gly Ser Asn Pro Pro Ala Pro Thr Pro lie Pro 
15 10 15 



o 



o 



Asn Ala Ser Gly 
20 

Thr Asp Asn Thr 

35 

Thr Gly Ser Ala 
50 

Glu Lys Asn Glu 
65 

Gly Tyr Gly Met 



Thr Pro Leu Asp 
100 

Val Ala Glu Gly 
115 

Asn Lys Leu Leu 
130 

Asn Ala lie Gly 
145 

Glu Glu Leu Ala 



Phe Gin Gin Val 
180 

Asp Gly Thr Thr 
195 

Gly Tyr Tyr Leu 
210 

Lys Leu Trp Asn 
225 

Thr Thr Ala Lys 



His Trp Asp Phe 
260 

Glu Val Lys Glu 
275 

Lys Asp Glu Tyr 
290 

Gly His Ser Gly 
305 

Lys Glu Lys Lys 



Ser Gly Asn Thr 



Ala Asn Ala Gly 
40 

Asn Thr Pro Glu 
55 

Lys Asp Lys Val 
70 

Ala Leu Ser Lys 
85 

Glu Lys Asn lie 



Lys Lys Ser Pro 
120 

Asp Gly Tyr lie 
135 

Asp Arg lie Lys 
150 

Lys Gin lie Lys 
165 

Leu Ser Ser Leu 



Lys Ala Thr Thr 
200 

Ala Asn Asp Gly 
215 

Leu Gly Pro Val 
230 

Glu Leu Pro Thr 
245 

Met Thr Asp Val 



Asn Ser Gin Ala 
280 

Asn Arg Leu Leu 
295 

Glu Tyr Gly His 
310 

Leu Thr Gly Lys 
325 
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Gly Asn Thr Gly 
25 

Asn Thr Gly Gly 



Pro Lys Tyr Gin 
60 

Ser Ser lie Gin 
75 

lie Asn Leu His 
90 

lie Thr Leu Asp 
105 

Leu Pro Phe Ser 



Ala Lys Met Asn 
140 

Lys Gly Asn Lys 
155 

Glu Ala Val Arg 
170 

Glu Asn Lys lie 
185 

Arg Asp Leu Lys 



Asn Tyr Leu Thr 
220 

Gly Gly Val Phe 
235 

Gin Asp Ala Val 
250 

Ala Asn Arg Arg 
265 

Gly Trp Tyr Tyr 



Thr Lys Glu Asp 
300 

Ser Ser Glu Phe 
315 

Leu Phe Ser Asn 
330 



Asn Ala Gly Gly 
30 

Thr Asn Ser Gly 
45 

Asp Val Pro Thr 



Glu Pro Ala Met 
80 

Asn Arg Gin Asp 
95 

Gly Lys Lys Gin 
110 

Leu Asp Val Glu 
125 

Val Ala Asp Lys 



Glu lie Ser Asp 
160 

Lys Ser His Glu 
175 

Phe His Ser Asn 
190 

Tyr Val Asp Tyr 
205 

Val Lys Thr Asp 



Tyr Asn Gly Thr 
240 

Lys Tyr Lys Gly 
255 

Asn Arg Phe Ser 
270 

Gly Ala Ser Ser 
285 

Ser Ala Pro Asp 



Thr Val Asn Phe 
320 

Leu Gin Asp Arg 
335 



o 



o 



20 



His Lys Gly Asn Val Thr Lys Thr Glu Arg Tyr Asp lie Asp Ala Asn 
340 345 350 

lie His Gly Asn Arg Phe Arg Gly Ser Ala Thr Ala Ser Asn Lys Asn 
355 360 365 

Asp Thr Ser Lys His Pro Phe Thr Ser Asp Ala Asn Asn Arg Leu Glu 
370 375 380 

Gly Gly Phe Tyr Gly Pro Lys Gly Glu Glu Leu Ala Gly Lys Phe Leu 
385 390 395 400 

Thr Asn Asp Asn Lys Leu Phe Gly Val Phe Gly Ala Lys Arg Glu Ser 
405 410 415 

Lys Ala Glu Glu Lys Thr Glu Ala lie Leu Asp Ala Tyr Ala Leu Gly 
420 425 430 

Thr Phe Asn Thr Ser Asn Ala Thr Thr Phe Thr Pro Phe Thr Glu Lys 
435 440 445 

Gin Leu Asp Asn Phe Gly Asn Ala Lys Lys Leu Val Leu Gly Ser Thr 
450 455 460 

Val lie Asp Leu Val Pro Thr Asp Ala Thr Lys Asn Glu Phe Thr Lys 
465 470 475 480 

Asp Lys Pro Glu Ser Ala Thr Asn Glu Ala Gly Glu Thr Leu Met Val 
485 490 495 

Asn Asp Glu Val Ser Val Lys Thr Tyr Gly Lys Asn Phe Glu Tyr Leu 
500 505 510 

Lys Phe Gly Glu Leu Ser lie Gly Gly Ser His Ser Val Phe Leu Gin 
515 520 525 

Gly Glu Arg Thr Ala Thr Thr Gly Glu Lys Ala Val Pro Thr Thr Gly 
530 535 540 

Thr Ala Lys Tyr Leu Gly Asn Trp Val Gly Tyr lie Thr Gly Lys Asp 
545 550 555 560 

Thr Gly Thr Gly Thr Gly Lys Ser Phe Thr Asp Ala Gin Asp Val Ala 
565 570 575 

Asp Phe Asp lie Asp Phe Gly Asn Lys Ser Val Ser Gly Lys Leu lie 
580 585 590 

Thr Lys Gly Arg Gin Asp Pro Val Phe Ser lie Thr Gly Gin lie Ala 
595 600 605 

Gly Asn Gly Trp Thr Gly Thr Ala Ser Thr Thr Lys Ala Asp Ala Gly 
610 615 620 

Gly Tyr Lys lie Asp Ser Ser Ser Thr Gly Lys Ser lie Ala lie Lys 
625 630 635 640 



o o 
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Asp Ala Asn Val Thr Gly Gly Phe Tyr Gly Pro Asn Ala Asn Glu Met 

645 650 655 

Gly Gly Ser Phe Thr His Asn Ala Asp Asp Ser Lys Ala Ser Val Val 

660 665 670 

Phe Gly Thr Lys Arg Gin Gin Glu Val Lys 
675 680 



<210> 13 
<211> 1070 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 13 

Met Asn Gin Ser Lys Lys Ser Lys Lys Ser Lys Gin Val Leu Lys Leu 
1 .5 10 15 

Ser Ala Leu Ser Leu Gly Leu Leu Asn lie Thr Gin Val Ala Leu Ala 
20 25 30 

Asn Thr Thr Ala Asp Lys Ala Glu Ala Thr Asp Lys Thr Asn Leu Val 
35 40 45 

Val Val Leu Asp Glu Thr Val Val Thr Ala Lys Lys Asn Ala Arg Lys 
50 55 60 

Ala Asn Glu Val Thr Gly Leu Gly Lys Val Val Lys Thr Ala Glu Thr 
65 70 75 80 

lie Asn Lys Glu Gin Val Leu Asn lie Arg Asp Leu Thr Arg Tyr Asp 
85 90 95 

Pro Gly lie Ala Val Val Glu Gin Gly Arg Gly Ala Ser Ser Gly Tyr 
100 105 110 

Ser lie Arg Gly Met Asp Lys Asn Arg Val Ala Val Leu Val Asp Gly 
115 120 125 

lie Asn Gin Ala Gin His Tyr Ala Leu Gin Gly Pro Val Ala Gly Lys 
130 135 140 

Asn Tyr Ala Ala Gly Gly Ala lie Asn Glu lie Glu Tyr Glu Asn Val 
145 150 155 160 

Arg Ser Val Glu lie Ser Lys Gly Ala Asn Ser Ser Glu Tyr Gly Ser 
165 170 175 

Gly Ala Leu Ser Gly Ser Val Ala Phe Val Thr Lys Thr Ala Asp Asp 
180 185 190 

lie lie Lys Asp Gly Lys Asp Trp Gly Val Gin Thr Lys Thr Ala Tyr 
195 200 205 



Ala Ser Lys Asn Asn Ala Trp Val Asn Ser Val Ala Ala Ala Gly Lys 
210 215 220 



o o 
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Ala Gly Ser Phe Ser Gly Leu lie lie Tyr Thr Asp Arg Arg Gly Gin 
225 230 235 240 

Glu Tyr Lys Ala His Asp Asp Ala Tyr Gin Gly Ser Gin Ser Phe Asp 
245 250 255 

Arg Ala Val Ala Thr Thr Asp Pro Asn Asn Pro Lys Phe Leu lie Ala 
260 265 270 

Asn Glu Cys Ala Asn Gly Asn Tyr Glu Ala Cys Ala Ala Gly Gly Gin 
275 280 285 

Thr Lys Leu Gin Ala Lys Pro Thr Asn Val Arg Asp Lys Val Asn Val 
290 295 300 

Lys Asp Tyr Thr Gly Pro Asn Arg Leu lie Pro Asn Pro Leu Thr Gin 
305 310 315 320 

Asp Ser Lys Ser Leu Leu Leu Arg Pro Gly Tyr Gin Leu Asn Asp Lys 
325 330 335 

His Tyr Val Gly Gly Val Tyr Glu lie Thr Lys Gin Asn Tyr Ala Met 
340 345 350 

Gin Asp Lys Thr Val Pro Ala Tyr Leu Thr Val His Asp lie Glu Lys 
355 360 365 

Ser Arg Leu Ser Asn His Gly Gin Ala Asn Gly Tyr Tyr Gin Gly Asn 
370 375 380 

Asn Leu Gly Glu Arg lie Arg Asp Ala lie Gly Ala Asn Ser Gly Tyr 
385 390 395 400 

Gly lie Asn Tyr Ala His Gly Val Phe Tyr Asp Glu Lys His Gin Lys 
405 410 415 

Asp Arg Leu Gly Leu Glu Tyr Val Tyr Asp Ser Lys Gly Glu Asn Lys 
420 425 430 

Trp Phe Asp Asp Val Arg Val Ser Tyr Asp Lys Gin Asp lie Thr Leu 
435 440 445 

Arg Ser Gin Leu Thr Asn Thr His Cys Ser Thr Tyr Pro His lie Asp 
450 455 460 

Lys Asn Cys Thr Pro Asp Val Asn Lys Pro Phe Ser Val Lys Glu Val 
465 470 475 480 

Asp Asn Asn Ala Tyr Lys Glu Gin His Asn Leu lie Lys Ala Val Phe 
485 490 495 

Asn Lys Lys Met Ala Leu Gly Asn Thr His His His lie Asn Leu Gin 
500 505 510 

Val Gly Tyr Asp Lys Phe Asn Ser Ser Leu Ser Arg Glu Asp Tyr Arg 
515 520 525 



Leu Ala Thr His Gin Ser Tyr Gin Lys Leu Asp Tyr Thr Pro Pro Ser 
530 535 540 



o 



o 



23 



Asn Pro Leu Pro Asp Lys Phe Lys Pro lie Leu Gly Ser Asn Asn Arg 
545 550 555 560 

Pro lie Cys Leu Asp Ala Tyr Gly Tyr Gly His Asp His Pro Gin Ala 
565 570 575 

Cys Asn Ala Lys Asn Ser Thr Tyr Gin Asn Phe Ala lie Lys Lys Gly 
580 585 590 

lie Glu Gin Tyr Asn Gin Thr Asn Thr Asp Lys lie Asp Tyr Gin Ala 
595 600 605 

Val He Asp Gin Tyr Asp Lys Gin Asn Pro Asn Ser Thr Leu Lys Pro 
610 615 620 

Phe Glu Lys He Lys Gin Ser Leu Gly Gin Glu Lys Tyr Asp Glu He 
625 630 635 640 

Asp Arg Leu Gly Phe Asn Ala Tyr Lys Asp Leu Arg Asn Glu Trp Ala 
645 650 655 

Gly Trp Thr Asn Asp Asn Ser Gin Gin Asn Ala Asn Lys Gly Thr Asp 
660 665 670 

Asn He Tyr Gin Pro Asn Gin Ala Thr Val Val Lys Asp Asp Lys Cys 
675 680 685 

Lys Tyr Ser Glu Thr Asn Ser Tyr Ala Asp Cys Ser Thr Thr Arg His 
690 695 700 

He Ser Gly Asp Asn Tyr Phe He Ala Leu Lys Asp Asn Met Thr He 
705 710 715 720 

Asn Lys Tyr Val Asp Leu Gly Leu Gly Ala Arg Tyr Asp Arg He Lys 
725 730 735 

His Lys Ser Asp Val Pro Leu Val Asp Asn Ser Ala Ser Asn Gin Leu 
740 745 750 

Ser Trp Asn Phe Gly Val Val Val Lys Pro Thr Asn Trp Leu Asp He 
755 760 765 

Ala Tyr Arg Ser Ser Gin Gly Phe Arg Met Pro Ser Phe Ser Glu Met 
770 775 780 

Tyr Gly Glu Arg Phe Gly Val Thr He Gly Lys Gly Thr Gin His Gly 
785 790 795 800 

Cys Lys Gly Leu Tyr Tyr He Cys Gin Gin Thr Val His Gin Thr Lys 
805 810 815 

Leu Lys Pro Glu Lys Ser Phe Asn Gin Glu He Gly Ala Thr Leu His 
820 825 830 



Asn His Leu Gly Ser Leu Glu Val Ser Tyr Phe Lys Asn Arg Tyr Thr 
835 840 845 



o o 
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Asp Leu lie Val Gly Lys Ser Glu Glu lie Arg Thr Leu Thr Gin Gly 
850 855 860 

Asp Asn Ala Gly Lys Gin Arg Gly Lys Gly Asp Leu Gly Phe His Asn 
865 870 875 880 

Gly Gin Asp Ala Asp Leu Thr Gly lie Asn lie Leu Gly Arg Leu Asp 
885 890 895 

Leu Asn Ala Val Asn Ser Arg Leu Pro Tyr Gly Leu Tyr Ser Thr Leu 
900 905 910 

Ala Tyr Asn Lys Val Asp Val Lys Gly Lys Thr Leu Asn Pro Thr Leu 
915 920 925 

Ala Gly Thr Asn lie Leu Phe Asp Ala lie Gin Pro Ser Arg Tyr Val 
930 935 940 

Val Gly Leu Gly Tyr Asp Ala Pro Ser Gin Lys Trp Gly Ala Asn Ala 
945 950 955 960 

lie Phe Thr His Ser Asp Ala Lys Asn Pro Ser Glu Leu Leu Ala Asp 
965 970 975 

Lys Asn Leu Gly Asn Gly Asn Asn Gin Thr Lys Gin Ala Thr Lys Ala 
980 985 990 

Lys Ser Thr Pro Trp Gin Thr Leu Asp Leu Ser Gly Tyr Val Asn lie 
995 1000 1005 

Lys Asp Asn Phe Thr Leu Arg Ala Gly Val Tyr Asn Val Phe Asn Thr 
1010 1015 1020 

Tyr Tyr Thr Thr Trp Glu Ala Leu Arg Gin Thr Ala Glu Gly Ala Val 
1025 1030 1035 1040 

Asn Gin His Thr Gly Leu Ser Gin Asp Lys His Tyr Gly Arg Tyr Ala 
1045 1050 1055 

Ala Pro Gly Arg Asn Tyr Gin Leu Ala Leu Glu Met Lys Phe 
1060 1065 1070 



<210> 14 
<211> 17 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 14 

Asn Gin Ser Lys Lys Ser Lys Lys Ser Lys Gin Val Leu Lys Leu Ser 
15 10 15 

Ala 



<210> 15 
<211> 709 



o o 
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<212> PRT 

<213> Moraxella catarrhalis 
<400> 15 

Met Lys His lie Pro Leu Thr Thr Leu Cys Val Ala lie Ser Ala Val 
15 10 15 

Leu Leu Thr Ala Cys Gly Gly Ser Ser Gly Gly Phe Asn Pro Pro Ala 
20 25 30 

Ser Thr Pro lie Pro Asn Ala Gly Asn Ser Gly Asn Ala Gly Asn Ala 
35 40 45 

Gly Asn Ala Gly Gly Thr Gly Gly Ala Asn Ser Gly Ala Gly Asn Ala 
50 55 60 

Gly Gly Thr Gly Gly Ala Asn Ser Gly Ala Gly Ser Ala Ser Thr Pro 
65 70 75 80 

Glu Pro Lys Tyr Lys Asp Val Pro Thr Asp Glu Asn Lys Lys Ala Glu 
85 90 95 

Val Ser Gly lie Gin Glu Pro Ala Met Gly Tyr Gly Val Glu Leu Lys 
100 105 110 

Leu Arg Asn Trp lie Pro Gin Glu Gin Glu Glu His Ala Lys lie Asn 
115 120 125 

Thr Asn Asp Val Val Lys Leu Glu Gly Asp Leu Lys His Asn Pro Phe 
130 135 140 

Asp Asn Ser lie Trp Gin Asn lie Lys Asn Ser Lys Glu Val Gin Thr 
145 150 155 160 

Val Tyr Asn Gin Glu Lys Gin Asn lie Glu Asp Gin lie Lys Arg Glu 
165 170 175 

Asn Lys Gin Arg Pro Asp Lys Lys Leu Asp Asp Val Ala Leu Gin Ala 
180 185 190 

Tyr lie Glu Lys Val Leu Asp Asp Arg Leu Thr Glu Leu Ala Lys Pro 
195 200 205 

lie Tyr Glu Lys Asn lie Asn Tyr Ser His Asp Lys Gin Asn Lys Ala 
210 215 220 

Arg Thr Arg Asp Leu Lys Tyr Val Arg Ser Gly Tyr lie Tyr Arg Ser 
225 230 235 240 

Gly Tyr Ser Asn lie lie Pro Lys Lys lie Ala Lys Thr Gly Phe Asp 
245 250 255 

Gly Ala Leu Phe Tyr Gin Gly Thr Gin Thr Ala Lys Gin Leu Pro Val 
260 265 270 



Ser Gin Val Lys Tyr Lys Gly Thr Trp Asp Phe Met Thr Asp Ala Lys 
275 280 285 



o 



o 



Lys Gly Gin Ser 
290 

Asp Arg Tyr Ser 
305 

Asp Glu Lys Asn 



Ser Glu Phe Thr 
340 

Ser Ser Asn lie 
355 

Arg Tyr Asp lie 
370 

Ala Thr Ala Ser 
385 

Thr Ser Asp Ala 



Ala Glu Glu Leu 
420 

Gly Val Phe Gly 
435 

Ala lie Leu Asp 
450 

Thr Asn Pro Ala 
465 

Gly Asn Ala Lys 



Pro Thr Gly Ala 
500 

Ser Ala Thr Asn 
515 

He Val Lys Thr 
530 

Gly Glu Leu Ser 
545 

Arg Thr Ala Glu 



Gly Asn Trp Val 
580 

Gly Lys Ser Phe 
595 



Phe Ser Ser Phe 
295 

Ala Met Ser Tyr 
310 

Lys Pro Asp Asn 
325 

Val Asp Phe Ser 



Gin Asp Gly His 
360 

Asp Ala Asn He 
375 

Asp Thr Thr Glu 

,3 90 

Lys Asn Ser Leu 
405 

Ala Gly Lys Phe 



Ala Lys Arg Glu 
440 

Ala Tyr Ala Leu 
455 

Phe Thr Ala Asn 
470 

Lys Leu Val Leu 
485 

Thr Lys Asp Val 



Lys Ala Gly Glu 
520 

Tyr Gly Tyr Gly 
535 

He Gly Gly Ser 
550 

Lys Ala Val Pro 
565 

Gly Tyr He Thr 



Asn Glu Ala Gin 
600 
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Gly Thr Ser Gin 
300 

His Glu Tyr Pro 
315 

Tyr Asn Gly Glu 
330 

Lys Lys Ser Leu 
345 

Lys Gly Ser Val 



Tyr Gly Asn Arg 
380 

Ala Ser Lys Ser 
395 

Glu Gly Gly Phe 
410 

Leu Thr Asn Asp 
425 

Ser Glu Ala Lys 



Gly Thr Phe Asn 
460 

Ser Lys Lys Glu 
475 

Gly Ser Thr Val 
490 

Asn Glu Phe Lys 
505 

Thr Leu Met Val 



Arg Asn Phe Glu 
540 

His Ser Val Phe 
555 

Thr Glu Gly Thr 
570 

Gly Lys Asp Thr 
585 

Asp He Ala Asp 



Arg Leu Ala Gly 



Ser Leu Leu Thr 
320 

Tyr Gly His Ser 
335 

Lys Gly Glu Leu 
350 

Asn Lys Thr Lys 
365 

Phe Arg Gly Ser 



Lys His Pro Phe 
400 

Tyr Gly Pro Asn 
415 

Asn Lys Leu Phe 
430 

Glu Lys Thr Glu 
445 

Lys Pro Gly Thr 



Leu Asp Asn Phe 
480 

He Asp Leu Val 
495 

Glu Lys Pro Lys 
510 

Asn Asp Glu Val 
525 

Tyr Leu Lys Phe 



Leu Gin Gly Glu 
560 

Ala Lys Tyr Leu 
575 

Gly Thr Ser Thr 
590 

Phe Asp He Asp 
605 



o 



o 
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Phe Glu Arg Lys 
610 

Asp Pro Val Phe 
625 

Gly Thr Ala Ser 



Ser Ser Ser Thr 
660 

Gly Gly Phe Tyr 
675 

His Asp Thr Asp 
690 

Gin Glu Glu Val 
705 



Ser Val Lys Gly 
615 

Asn lie Thr Gly 
630 

Thr Ala Lys Ala 
645 

Gly Lys Ser lie 



Gly Pro Asn Ala 
680 

Asp Ser Lys Ala 
695 

Lys 



Lys Leu Thr Thr 
620 

Gin He Ala Gly 
635 

Asn Val Gly Gly 
650 

Val He Glu Asn 
665 

Asn Glu Met Gly 



Ser Val Val Phe 
700 



Gin Gly Arg Gin 



Asn Gly Trp Thr 
640 

Tyr Lys He Asp 
655 

Ala Lys Val Thr 
670 

Gly Ser Phe Thr 
685 

Gly Thr Lys Arg 



<210> 16 

<211> 689 

<212> PRT 

<213 > Moraxella 

<400> 16 
Cys Gly Gly Ser 
1 

Pro Asn Ala Gly 
20 

Gly Thr Gly Gly 
35 

Gly Ala Asn Ser 
50 

Lys Asp Val Pro 
65 

Gin Glu Pro Ala 



He Pro Gin Glu 
100 

Val Lys Leu Glu 
115 

Trp Gin Asn He 
130 

Glu Lys Gin Asn 
145 



catarrhalis 



Ser Gly Gly Phe 
5 

Asn Ser Gly Asn 



Ala Asn Ser Gly 
40 

Gly Ala Gly Ser 
55 

Thr Asp Glu Asn 
70 

Met Gly Tyr Gly 
85 

Gin Glu Glu His 



Gly Asp Leu Lys 
120 

Lys Asn Ser Lys 
135 

He Glu Asp Gin 
150 



Asn Pro Pro Ala 
10 

Ala Gly Asn Ala 
25 

Ala Gly Asn Ala 



Ala Ser Thr Pro 
60 

Lys Lys Ala Glu 
75 

Val Glu Leu Lys 
90 

Ala Lys He Asn 
105 

Hi s Asn Pro Phe 



Glu Val Gin Thr 
140 

He Lys Arg Glu 
155 



Ser Thr Pro He 
15 

Gly Asn Ala Gly 
30 

Gly Gly Thr Gly 
45 

Glu Pro Lys Tyr 



Val Ser Gly He 
80 

Leu Arg Asn Trp 
95 

Thr Asn Asp Val 
110 

Asp Asn Ser He 
125 

Val Tyr Asn Gin 



Asn Lys Gin Arg 
160 



o o 
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Pro Asp Lys Lys Leu Asp Asp Val Ala Leu Gin Ala Tyr He Glu Lys 
165 170 175 

Val Leu Asp Asp Arg Leu Thr Glu Leu Ala Lys Pro He Tyr Glu Lys 
180 . 185 190 

Asn He Asn Tyr Ser His Asp Lys Gin Asn Lys Ala Arg Thr Arg Asp 
195 200 205 

Leu Lys Tyr Val Arg Ser Gly Tyr He Tyr Arg Ser Gly Tyr Ser Asn 
210 215 220 

He He Pro Lys Lys He Ala Lys Thr Gly Phe Asp Gly Ala Leu Phe 
225 230 235 240 

Tyr Gin Gly Thr Gin Thr Ala Lys Gin Leu Pro Val Ser Gin Val Lys 
245 250 255 

Tyr Lys Gly Thr Trp Asp Phe Met Thr Asp Ala Lys Lys Gly Gin Ser 
260 265 270 

Phe Ser Ser Phe Gly Thr Ser Gin Arg Leu Ala Gly Asp Arg Tyr Ser 
275 280 285 

Ala Met Ser Tyr His Glu Tyr Pro Ser Leu Leu Thr Asp Glu Lys Asn 
290 295 300 

Lys Pro Asp Asn Tyr Asn Gly Glu Tyr Gly His Ser Ser Glu Phe Thr 
305 310 315 320 

Val Asp Phe Ser Lys Lys Ser Leu Lys Gly Glu Leu Ser Ser Asn He 
325 330 335 

Gin Asp Gly His Lys Gly Ser Val Asn Lys Thr Lys Arg Tyr Asp He 
340 345 350 

Asp Ala Asn He Tyr Gly Asn Arg Phe Arg Gly Ser Ala Thr Ala Ser 
355 360 365 

Asp Thr Thr Glu Ala Ser Lys Ser Lys His Pro Phe Thr Ser Asp Ala 
370 375 380 

Lys Asn Ser Leu Glu Gly Gly Phe Tyr Gly Pro Asn Ala Glu Glu Leu 
385 390 395 400 

Ala Gly Lys Phe Leu Thr Asn Asp Asn Lys Leu Phe Gly Val Phe Gly 
405 410 415 

Ala Lys Arg Glu Ser Glu Ala Lys Glu Lys Thr Glu Ala He Leu Asp 
420 425 430 

Ala Tyr Ala Leu Gly Thr Phe Asn Lys Pro Gly Thr Thr Asn Pro Ala 
435 440 445 

Phe Thr Ala Asn Ser Lys Lys Glu Leu Asp Asn Phe Gly Asn Ala Lys 
450 455 460 



Lys Leu Val Leu Gly Ser Thr Val He Asp Leu Val Pro Thr Gly Ala 
465 470 475 480 



o 



o 
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Thr Lys Asp Val Asn Glu Phe Lys Glu Lys Pro Lys Ser Ala Thr Asn 
485 490 495 

Lys Ala Gly Glu Thr Leu Met Val Asn Asp Glu Val lie Val Lys Thr 
500 505 510 

Tyr Gly Tyr Gly Arg Asn Phe Glu Tyr Leu Lys Phe Gly Glu Leu Ser 
515 520 525 

lie Gly Gly Ser His Ser Val Phe Leu Gin Gly Glu Arg Thr Ala Glu 
530 535 540 

Lys Ala Val Pro Thr Glu Gly Thr Ala Lys Tyr Leu Gly Asn Trp Val 
545 550 555 560 

Gly Tyr lie Thr Gly Lys Asp Thr Gly Thr Ser Thr Gly Lys Ser Phe 
565 570 575 

Asn Glu Ala Gin Asp lie Ala Asp Phe Asp lie Asp Phe Glu Arg Lys 
580 585 590 

Ser Val Lys Gly Lys Leu Thr Thr Gin Gly Arg Gin Asp Pro Val Phe 
595 600 605 

Asn lie Thr Gly Gin lie Ala Gly Asn Gly Trp Thr Gly Thr Ala Ser 
610 615 620 

Thr Ala Lys Ala Asn Val Gly Gly Tyr Lys lie Asp Ser Ser Ser Thr 
625 630 635 640 

Gly Lys Ser lie Val lie Glu Asn Ala Lys Val Thr Gly Gly Phe Tyr 
645 650 655 

Gly Pro Asn Ala Asn Glu Met Gly Gly Ser Phe Thr His Asp Thr Asp 
660 665 670 

Asp Ser Lys Ala Ser Val Val Phe Gly Thr Lys Arg Gin Glu Glu Val 
675 680 685 

Lys 



<210> 17 
<211> 7 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 17 

Asn Glu Val Thr Gly Leu Gly 
1 5 



<210> 18 

<211> 7 

<212> PRT 

<213> Moraxella catarrhalis 



o 



o 
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<400> 18 

Gly Ala lie Asn Glu lie Glu 
1 5 



<210> 19 
<211> 60 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 19 

aatcaatcaa aacaaaacaa caaatccaaa aaatccaaac aagtattaaa acttagtgc 

<210> 20 
<211> 57 
<212> DNA 

<2 13 > Moraxella catarrhalis 
<400> 20 

aaacacattc ctttaaccac actgtgtgtg gcaatctctg ccgtcttatt aaccgct 

<210> 21 
<211> 912 
<212> PRT 

<213 > Moraxella catarrhalis 
<400> 21 

Met Thr Lys Lys Pro 
1 5 

lie Gly Cys Tyr Val 
20 

Glu Ala lie Ser Ser 
35 

Leu Glu Thr lie Ser 
50 

Asn Glu Val Thr Gly 
65 

Ser Arg Glu Gin Val 
"85 

Gly lie Ser Val Val 
100 

lie Arg Gly Met Asp 
115 

Pro Gin Thr Gin Ser 
130 

Gly Tyr Ser Gly Thr 
145 



Tyr Phe Arg Leu Ser lie lie Ser Cys Leu Leu 
10 15 

Lys Ala Glu Thr Gin Ser lie Lys Asp Thr Lys 
25 30 

Glu Val Asp Thr Gin Ser Thr Glu Asp Ser Glu 
40 45 

Val Thr Ala Glu Lys lie Arg Asp Arg Lys Asp 
55 60 

Leu Gly Lys lie lie Lys Thr Ser Glu Ser lie 
70 75 80 

Leu Asn lie Arg Asp Leu Thr Arg Tyr Asp Pro 
90 95 

Glu Gin Gly Arg Gly Ala Ser Ser Gly Tyr Ser 
105 110 

Arg Asn Arg Val Ala Leu Leu Val Asp Gly Leu 
120 125 

Tyr Val Val Gin Ser Pro Leu Val Ala Arg Ser 
135 140 

Gly Ala lie Asn Glu lie Glu Tyr Glu Asn Val 
150 155 160 



o 



o 



Lys Ala Val Glu 



Gly Ala Leu Ala 
180 

lie Leu Glu Gly 
195 

Ser Ser Lys Asn 
210 

Gin Gly Gly Phe 

225 

Glu Thr Gin Val 



Arg Leu lie Ala 
260 

Gly Glu Cys Pro 
275 

Thr Leu Ser Thr 
290 

Ala Asn Arg lie 
305 

Phe Leu Arg Gly 



lie Phe Glu Phe 
340 

Pro Ala Tyr Leu 
355 

Phe Tyr Pro Met 
370 

Arg Gly Val Lys 
385 

Lys Gin Arg Val 



Gly lie lie Asp 
420 

Leu Asp Ser Tyr 
435 

Ser Lys Asn Cys 
450 

Ser Asp Arg Asn 
465 



lie Ser Lys Gly 
165 

Gly Ser Val Thr 



Asp Lys Ser Trp 
200 

Lys Gly Phe Thr 
215 

Glu Gly Leu Ala 

230 

His Lys Asp Ala 
245 

Thr Thr Asp Lys 



Asn Gly Asp Asp 
280 

Gin Ser Glu Thr 
295 

Lys Pro Asn Pro 
310 

Gly Tyr His Phe 
325 

Thr Gin Gin Lys 



Ser Pro Thr Glu 
360 

Gin Asp His Gly 
375 

Tyr Ala Ser Gly 
390 

Gly lie Glu Tyr 
405 

Lys Ala Val Leu 



Met Arg His Thr 
440 

Arg Pro Thr Leu 
455 

Val Tyr Lys Glu 
470 
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Gly Ser Ser Ser 
170 

Phe Gin Ser Lys 
185 

Gly lie Gin Thr 



His Ser Leu Ala 
220 

lie Tyr Thr Gin 
235 

Leu Lys Gly Val 
250 

Ser Ser Gly Tyr 
265 

Lys Cys Ala Ala 



Val Ser Val Ser 
300 

Met Lys Tyr Glu 
315 

Ser Glu Gin His 
330 

Phe Asp lie Arg 
345 

Arg Arg Asp Asp 



Ala Tyr Gin His 
380 

Leu Tyr Phe Asp 
395 

lie Tyr Glu Asn 
410 

Ser Ala Asn Gin 
425 

His Cys Ser Leu 



Asp Lys Pro Tyr 
460 

Lys His Asn Met 
475 



Glu Tyr Gly Asn 
175 

Ser Ala Ala Asp 
190 

Lys Asn Ala Tyr 
205 

Val Ala Gly Lys 



Arg Asn Ser lie 
240 

Gin Ser Tyr Asp 
255 

Phe Val lie Gin 
270 

Lys Pro Pro Ala 
285 

Asp Tyr Thr Gly 



Ser Gin Ser Trp 
320 

Tyr lie Gly Gly 
335 

Asp Met Thr Phe 
350 

Ser Ser Arg Ser 
365 

lie Glu Asp Gly 



Glu His His Arg 
400 

Lys Asn Lys Ala 
415 

Gin Asn lie lie 
430 

Tyr Pro Asn Pro 
445 

Ser Tyr Tyr Arg 



Leu Gin Leu Asn 
480 



o 



o 
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Leu Glu Lys Lys lie Gin Gin Asn Trp Leu Thr His Gin lie Val Phe 
485 490 495 

Asn Leu Gly Phe Asp Asp Phe Thr Ser Ala Leu Gin His Lys Asp Tyr 
500 505 510 

Leu Thr Arg Arg Val lie Ala Thr Ala Asp Ser lie Pro Arg Lys Pro 
515 520 525 

Gly Glu Thr Gly Lys Pro Arg Asn Gly Leu Gin Ser Gin Pro Tyr Leu 
530 535 540 

Tyr Pro Lys Pro Glu Pro Tyr Phe Ala Gly Gin Asp His Cys Asn Tyr 
545 550 555 560 

Gin Gly Ser Ser Ser Asn Tyr Arg Asp Cys Lys Val Arg Leu lie Lys 
565 570 575 

Gly Lys Asn Tyr Tyr Phe Ala Ala Arg Asn Asn Met Ala Leu Gly Lys 
580 585 590 

Tyr Val Asp Leu Gly Leu Gly lie Arg Tyr Asp Val Ser Arg Thr Lys 
595 600 605 

Ala Asn Glu Ser Thr lie Ser Val Gly Lys Phe Lys Asn Phe Ser Trp 
610 615 620 

Asn Thr Gly lie Val lie Lys Pro Thr Glu Trp Leu Asp Leu Ser Tyr 
625 630 635 640 

Arg Leu Ser Thr Gly Phe Arg Asn Pro Ser Phe Ser Glu Met Tyr Gly 
645 650 655 

Trp Arg Tyr Gly Gly Lys Asn Asp Glu Val Tyr Val Gly Lys Phe Lys 
660 665 670 

Pro Glu Thr Ser Arg Asn Gin Glu Phe Gly Leu Ala Leu Lys Gly Asp 
675 680 685 

Phe Gly Asn lie Glu lie Ser His Phe Ser Asn Ala Tyr Arg Asn Leu 
690 695 700 

lie Ala Phe Ala Glu Glu Leu Ser Lys Asn Gly Thr Gly Lys Gly Asn 
705 710 715 720 

Tyr Gly Tyr His Asn Ala Gin Asn Ala Lys Leu Val Gly Val Asn lie 
725 730 735 

Thr Ala Gin Leu Asp Phe Asn Gly Leu Trp Lys Arg lie Pro Tyr Gly 
740 745 750 

Trp Tyr Ala Thr Phe Ala Tyr Asn Gin Val Lys Val Lys Asp Gin Lys 
755 760 765 



lie Asn Ala Gly Leu Ala Ser Val Ser Ser Tyr Leu Phe Asp Ala lie 
770 775 780 
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Gin Pro Ser Arg Tyr lie lie Gly Leu Gly Tyr Asp His Pro Ser Asn 
785 790 795 800 

Thr Trp Gly lie Asn Thr Met Phe Thr Gin Ser Lys Ala Lys Ser Gin 
805 810 815 

Asn Glu Leu Leu Gly Lys Arg Ala Leu Gly Asn Asn Ser Arg Asp Val 
820 825 830 

Lys Ser Thr Arg Lys Leu Thr Arg Ala Trp His lie Leu Asp Val Ser 
835 840 845 

Gly Tyr Tyr Met Ala Asn Lys Asn lie Met Leu Arg Leu Gly lie Tyr 
850 855 860 

Asn Leu Phe Asn Tyr Arg Tyr Val Thr Trp Glu Ala Val Arg Gin Thr 
865 870 875 880 

Ala Gin Gly Ala Val Asn Gin His Gin Asn Val Gly Ser Tyr Thr Arg 
885 890 895 

Tyr Ala Ala Ser Gly Arg Asn Tyr Thr Leu Thr Leu Glu Met Lys Phe 
900 " 905 910 



<210> 22 
<211> 908 
<212> PRT 
<2 13 > Moraxella 

<400> 22 
Met Gin Gin Gin 
1 

Met Thr Ala Leu 
20 

Gin Glu Lys Gin 
35 

Thr Arg Arg Asp 
50 

Ser Asp Thr Leu 
65 

Arg Tyr Asp Pro 



Ser Gly Tyr Ser 
100 

Val Asp Gly Val 
115 



catarrhalis 



His Leu Phe Arg 
5 

Pro Val Tyr Ala 



Leu Asp Thr lie 
40 

Asn Glu Val Thr 
55 

Ser Lys Glu Gin 
70 

Gly lie Ala Val 
85 

lie Arg Gly Met 



Ser Gin lie Gin 
120 



Leu Asn lie Leu 
10 

Glu Asn Val Gin 
25 

Gin Val Lys Ala 



Gly Leu Gly Lys 
60 

Val Leu Asn lie 
75 

Val Glu Gin Gly 
90 

Asp Lys Asn Arg 
105 

Ser Tyr Thr Ala 



Cys Leu Ser Leu 
15 

Ala Glu Gin Ala 
30 

Lys Lys Gin Lys 
45 

Leu Val Lys Ser 



Arg Asp Leu Thr 
80 

Arg Gly Ala Ser 
95 

Val Ser Leu Thr 
110 

Gin Ala Ala Leu 
125 



o 



o 



Gly Gly Thr Arg 
130 

Tyr Glu Asn Val 
145 

Glu Tyr Gly Asn 



Thr Ala Ala Asp 
180 

Lys Thr Ala Tyr 
195 

Leu Ala Gly Arg 
210 

Arg Arg Gly Arg 
225 

Gin Ser Phe Asn 



Ser Gin Tyr Arg 
260 

Ala Ala Cys Lys 
275 

Arg Lys Thr Val 
290 

Ala Asn Pro Leu 
305 

Trp His Leu Asp 



Gin Gin Thr Phe 
340 

Ser Glu Asp Tyr 
355 

Gly Asp Asn Lys 
370 

Leu Gin Gly lie 
385 

Thr Lys Asn Arg 



Asp Thr Trp Ala 
420 

Asp Leu Asp Asn 
435 



Thr Ala Gly Ser 
135 

Lys Ala Val Glu 
150 

Gly Ala Leu Ala 
165 

He He Gly Glu 



Ser Gly Lys Asp 
200 

Ser Gly Gly Ala 
215 

Glu He His Ala 
230 

Arg Leu Val Leu 
245 

Tyr Phe He Val 



Asn Lys Leu Lys 
280 

Ser Thr Gin Asp 
295 

Glu Tyr Gly Ser 
310 

Asn Arg His Tyr 
325 

Asp Thr Arg Asp 



Val Pro Gly Ser 
360 

Ala Glu Arg Leu 
375 

Gly Tyr Gly Thr 
390 

Tyr Gly Val Glu 
405 

Asp Tyr Ala Arg 



Arg Leu Gin Gin 
440 



34 

Ser Gly Ala He 
140 

He Ser Lys Gly 
155 

Gly Ser Val Ala 
170 

Gly Lys Gin Trp 
185 

His Ala Leu Thr 



Glu Ala Leu Leu 

220 

His Lys Asp Ala 
235 

Asp Glu Asp Lys 
250 

Glu Glu Glu Cys 
265 

Glu Asp Ala Ser 



Tyr Thr Gly Ser 
300 

Gin Ser Trp Leu 
315 

Val Gly Ala Val 
330 

Met Thr Val Pro 
345 

Leu Lys Gly Leu 



Phe Val Gin Gly 
380 

Gly Val Phe Tyr 
395 

Tyr Val Tyr His 
410 

Leu Ser Tyr Asp 
425 

Thr His Cys Ser 



Asn Glu He Glu 



Ser Asn Ser Ser 
160 

Phe Gin Thr Lys 
175 

Gly He Gin Ser 
190 

Gin Ser Leu Ala 
205 

He Tyr Thr Lys 



Gly Lys Gly Val 
240 

Lys Glu Gly Gly 
255 

His Asn Gly Tyr 
270 

Val Lys Asp Glu 
285 

Asn Arg Leu Leu 



Phe Arg Pro Gly 
320 

Leu Glu Arg Thr 
335 

Ala Tyr Phe Thr 
350 

Gly Lys Tyr Ser 
365 

Glu Gly Ser Thr 



Asp Glu Arg His 
400 

Asn Ala Asp Lys 
415 

Arg Gin Gly He 
430 

His Asp Gly Ser 
445 



o 



o 
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Asp Lys Asn Cys Arg Pro Asp Gly Asn Lys Pro Tyr Ser Phe Tyr Lys 
450 455 460 

Ser Asp Arg Met lie Tyr Glu Glu Ser Arg Asn Leu Phe Gin Ala Val 
465 470 475 480 

Phe Lys Lys Ala Phe Asp Thr Ala Lys lie Arg His Asn Leu Ser lie 
485 490 495 

Asn Leu Gly Tyr Asp Arg Phe Lys Ser Gin Leu Ser His Ser Asp Tyr 
500 505 510 

Tyr Leu Gin Asn Ala Val Gin Ala Tyr Asp Leu lie Thr Pro Pro Lys 
515 520 525 

Pro Pro Phe Pro Asn Gly Ser Lys Asp Asn Pro Tyr Arg Val Ser lie 
530 535 540 

Gly Lys Thr Thr Val Asn Thr Ser Pro He Cys Arg Phe Gly Asn Asn 
545 550 555 560 

Thr Tyr Thr Asp Cys Thr Pro Arg Asn He Gly Gly Asn Gly Tyr Tyr 
565 570 575 

Ala Ala Val Gin Asp Asn Val Arg Leu Gly Arg Trp Ala Asp Val Gly 
580 585 590 

Ala Gly He Arg Tyr Asp Tyr Arg Ser Thr His Ser Glu Asp Lys Ser 
595 600 605 

Val Ser Thr Gly Thr His Arg Asn Leu Ser Trp Asn Ala Gly Val Val 
610 615 620 

Leu Lys Pro Phe Thr Trp Met Asp Leu Thr Tyr Arg Ala Ser Thr Gly 
625 630 635 640 

Phe Arg Leu Pro Ser Phe Ala Glu Met Tyr Gly Trp Arg Ala Gly Glu 
645 650 655 

Ser Leu Lys Thr Leu Asp Leu Lys Pro Glu Lys Ser Phe Asn Arg Glu 
660 665 670 

Ala Gly He Val Phe Lys Gly Asp Phe Gly Asn Leu Glu Ala Ser Tyr 
675 680 685 

Phe Asn Asn Ala Tyr Arg Asp Leu He Ala Phe Gly Tyr Glu Thr Arg 
690 695 700 

Thr Gin Asn Gly Gin Thr Ser Ala Ser Gly Asp Pro Gly Tyr Arg Asn 
705 710 715 720 

Ala Gin Asn Ala Arg He Ala Gly lie Asn He Leu Gly Lys He Asp 
725 730 735 



Trp His Gly Val Trp Gly Gly Leu Pro Asp Gly Leu Tyr Ser Thr Leu 
740 745 750 



o 



o 
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Ala Tyr Asn Arg 
755 

Thr Phe Val Thr 
770 

Val Leu Gly Leu 
785 

Thr Met Phe Thr 



Ser Gin Ala Leu 
820 

Arg Arg Thr Arg 

835 

lie Lys Lys His 
850 

Tyr Arg Tyr Val 
865 

Val Asn Gin His 



Gly Arg Asn Tyr 
900 



lie Lys Val Lys 
760 

Ser Tyr Leu Phe 
775 

Gly Tyr Asp His 
790 

Tyr Ser Lys Ala 
805 

Leu Asn Gly Asn 



Pro Trp Tyr Val 
840 

Leu Thr Leu Arg 
855 

Thr Trp Glu Asn 
870 

Lys Asn Val Gly 
885 

Thr Phe Ser Leu 



Asp Ala Asp lie 



Asp Ala Val Gin 
780 

Pro Asp Gly lie 
795 

Lys Ser Val Asp 
810 

Ala Asn Ala Lys 
825 

Thr Asp Val Ser 



Ala Gly Val Tyr 
860 

Val Arg Gin Thr 
875 

Val Tyr Asn Arg 
890 

Glu Met Lys Phe 
905 



Arg Ala Asp Arg 
765 

Pro Ser Arg Tyr 



Trp Gly lie Asn 
800 

Glu Leu Leu Gly 
815 

Lys Ala Ala Ser 
830 

Gly Tyr Tyr Asn 
845 

Asn Leu Leu Asn 



Ala Gly Gly Ala 
880 

Tyr Ala Ala Pro 
895 



<210> 23 
<211> 911 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 23 

Met Gin Gin Gin His Leu Phe Arg Leu Asn lie Leu Cys Leu Ser Leu 
15 10 15 

Met Thr Ala Leu Pro Ala Tyr Ala Glu Asn Val Gin Ala Gly Gin Ala 
20 25 30 

Gin Glu Lys Gin Leu Asp Thr lie Gin Val Lys Ala Lys Lys Gin Lys 
35 40 45 

Thr Arg Arg Asp Asn Glu Val Thr Gly Leu Gly Lys Leu Val Lys Thr 
50 55 60 

Ala Asp Thr Leu Ser Lys Glu Gin Val Leu Asp lie Arg Asp Leu Thr 
65 70 75 80 

Arg Tyr Asp Pro Gly He Ala Val Val Glu Gin Gly Arg Gly Ala Ser 
85 90 95 



Ser Gly Tyr Ser He Arg Gly Met Asp Lys Asn Arg Val Ser Leu Thr 
100 105 110 



o 



o 



Val Asp Gly Leu 
115 

Gly Gly Thr Arg 
130 

Tyr Glu Asn Val 
145 

Glu Gin Gly Ser 



Thr Ala Asp Asp 
180 

Lys Thr Ala Tyr 
195 

Leu Ala Gly Arg 
210 

Arg Arg Ala Gly 
225 

Gin Ser Phe Asn 



Tyr Phe lie Val 
260 

Lys Ser Lys Pro 
275 

Val Ser Thr Arg 
290 

Leu Ser Tyr Glu 

305 

Glu Asn Lys Arg 



Thr Phe Asp Thr 
340 

Val Phe Asp Ala 
355 

Lys Tyr Ala Gly 
370 

Asn Gly Ala Leu 
385 

Glu Thr His Thr 



Ala Asp Lys Asp 
420 



Ala Gin lie Gin 
120 

Thr Ala Gly Ser 
135 

Lys Ala Val Glu 
150 

Gly Ala Leu Ala 
165 

Val lie Gly Glu 



Ser Gly Lys Asn 
200 

He Gly Gly Ala 
215 

Glu He Arg Ala 
230 

Arg Leu Val Pro 
245 

Glu Asp Glu Cys 



Lys Lys Asp Val 
280 

Asp Tyr Thr Gly 
295 

Ser Arg Ser Trp 
310 

His Tyr He Gly 
325 

Arg Asp Met Thr 



Asn Ser Lys Gin 
360 

Asn His Lys Tyr 
375 

Val Gly Ala Glu 
390 

Lys Ser Arg Tyr 
405 

Thr Trp Ala Asp 



37 

Ser Tyr Thr Ala 



Ser Gly Ala He 
140 

He Ser Lys Gly 
155 

Gly Ser Val Ala 
170 

Gly Arg Gin Trp 
185 

Arg Gly Leu Thr 



Glu Ala Leu Leu 
220 

His Glu Asp Ala 
235 

Val Glu Asp Ser 
250 

Glu Gly Lys Asn 
265 

Val Gly Lys Asp 



Pro Asn Arg Phe 
300 

Leu Phe Arg Pro 
315 

Gly He Leu Glu 
330 

Val Pro Ala Phe 
345 

Ala Gly Ser Leu 



Gly Gly Leu Phe 
380 

Tyr Gly Thr Gly 
395 

Gly Leu Glu Tyr 
410 

Tyr Ala Arg Leu 
425 



Gin Ala Ala Leu 
125 

Asn Glu He Glu 



Ser Asn Ser Val 
160 

Phe Gin Thr Lys 
175 

Gly He Gin Ser 
190 

Gin Ser He Ala 
205 

He His Thr Gly 



Gly Arg Gly Val 
240 

Ser Glu Tyr Ala 
255 

Tyr Glu Thr Cys 
270 

Glu Arg Gin Thr 
285 

Leu Ala Asp Pro 



Gly Phe Arg Phe 
320 

His Thr Gin Gin 
335 

Leu Thr Lys Ala 
350 

Pro Gly Asn Gly 
365 

Thr Asn Gly Glu 



Val Phe Tyr Asp 
400 

Val Tyr Thr Asn 
415 

Ser Tyr Asp Arg 
430 
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38 



Gin Gly lie Gly Leu Asp Asn His Phe Gin Gin Thr His Cys Ser Ala 
435 440 445 

Asp Gly Ser Asp Lys Tyr Cys Arg Pro Ser Ala Asp Lys Pro Phe Ser 
450 455 460 

Tyr Tyr Lys Ser Asp Arg Val lie Tyr Gly Glu Ser His Arg Leu Leu 
465 470 475 480 

Gin Ala Ala Phe Lys Lys Ser Phe Asp Thr Ala Lys lie Arg His Asn 
485 490 495 

Leu Ser Val Asn Leu Gly Phe Asp Arg Phe Asp Ser Asn Leu Arg His 
500 505 510 

Gin Asp Tyr Tyr Tyr Gin His Ala Asn Arg Ala Tyr Ser Ser Lys Thr 
515 520 525 

Pro Pro Lys Thr Ala Asn Pro Asn Gly Asp Lys Ser Lys Pro Tyr Trp 
530 535 540 

Val Ser lie Gly Gly Gly Asn Val Val Thr Gly Gin He Cys Leu Phe 
545 550 555 560 

Gly Asn Asn Thr Tyr Thr Asp Cys Thr Pro Arg Ser lie Asn Gly Lys 
565 570 575 

Ser Tyr Tyr Ala Ala Val Arg Asp Asn Val Arg Leu Gly Arg Trp Ala 
580 585 590 

Asp Val Gly Ala Gly Leu Arg Tyr Asp Tyr Arg Ser Thr His Ser Asp 
595 600 605 

Asp Gly Ser Val Ser Thr Gly Thr His Arg Thr Leu Ser Trp Asn Ala 
610 615 620 

Gly He Val Leu Lys Pro Ala Asp Trp Leu Asp Leu Thr Tyr Arg Thr 
625 630 635 640 

Ser Thr Gly Phe Arg Leu Pro Ser Phe Ala Glu Met Tyr Gly Trp Arg 
645 650 655 

Ser Gly Val Gin Ser Lys Ala Val Lys He Asp Pro Glu Lys Ser Phe 
660 665 670 

Asn Lys Glu Ala Gly He Val Phe Lys Gly Asp Phe Gly Asn Leu Glu 
675 680 685 

Ala Ser Trp Phe Asn Asn Ala Tyr Arg Asp Leu He Val Arg Gly Tyr 
690 695 700 

Glu Ala Gin He Lys Asn Gly Lys Glu Glu Ala Lys Gly Asp Pro Ala 
705 710 715 720 



Tyr Leu Asn Ala Gin Ser Ala Arg He Thr Gly He Asn He Leu Gly 
725 730 735 
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Lys He Asp Trp Asn Gly Val Trp Asp Lys Leu Pro Glu Gly Trp Tyr 
740 745 750 

Ser Thr Phe Ala Tyr Asn Arg Val His Val Arg Asp He Lys Lys Arg 
755 760 765 

Ala Asp Arg Thr Asp He Gin Ser His Leu Phe Asp Ala He Gin Pro 
770 775 780 

Ser Arg Tyr Val Val Gly Leu Gly Tyr Asp Gin Pro Glu Gly Lys Trp 
785 790 795 800 

Gly Val Asn Gly Met Leu Thr Tyr Ser Lys Ala Lys Glu He Thr Glu 
805 810 815 

Leu Leu Gly Ser Arg Ala Leu Leu Asn Gly Asn Ser Arg Asn Thr Lys 
820 825 830 

Ala Thr Ala Arg Arg Thr Arg Pro Trp Tyr He Val Asp Val Ser Gly 
835 840 845 

Tyr Tyr Thr He Lys Lys His Phe Thr Leu Arg Ala Gly Val Tyr Asn 
850 855 860 

Leu Leu Asn Tyr Arg Tyr Val Thr Trp Glu Asn Val Arg Gin Thr Ala 
865 870 875 880 

Gly Gly Ala Val Asn Gin His Lys Asn Val Gly Val Tyr Asn Arg Tyr 
885 890 895 

Ala Ala Pro Gly Arg Asn Tyr Thr Phe Ser Leu Glu Met Lys Phe 
900 905 910 



<210> 24 
<211> 915 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 24 

Met Gin Gin Gin His Leu Phe Arg Leu Asn He Leu Cys Leu Ser Leu 
15 10 15 

Met Thr Ala Leu Pro Ala Tyr Ala Glu Asn Val Gin Ala Gly Gin Ala 
20 25 30 

Gin Glu Lys Gin Leu Asp Thr He Gin Val Lys Ala Lys Lys Gin Lys 
35 40 45 

Thr Arg Arg Asp Asn Glu Val Thr Gly Leu Gly Lys Leu Val Lys Thr 
50 55 60 

Ala Asp Thr Leu Ser Lys Glu Gin Val Leu Asp He Arg Asp Leu Thr 
65 70 75 80 



Arg Tyr Asp Pro Gly He Ala Val Val Glu Gin Gly Arg Gly Ala Ser 
85 90 95 



o 



o 



Ser Gly Tyr Ser 
100 

Val Asp Gly Leu 
115 

Gly Gly Thr Arg 
130 

Tyr Glu Asn Val 
145 

Glu Gin Gly Ser 



Thr Ala Asp Asp 
180 

Lys Thr Ala Tyr 
195 

Leu Ala Gly Arg 
210 

Arg His Ala Gly 
225 

Gin Ser Phe Asn 



Tyr Phe lie Val 
260 

Lys Ala Asn Pro 
275 

Val Ser Thr Arg 
290 

Leu Ser Tyr Glu 
305 

Glu Asn Lys Arg 



Thr Phe Asp Thr 
340 

Val Phe Asp Ala 
355 

Lys Tyr Ala Gly 
370 

Asn Asn Ala Pro 
385 

Glu Thr His Thr 



lie Arg Gly Met 



Ala Gin lie Gin 
120 

Thr Ala Gly Ser 
135 

Lys Ala Val Glu 
150 

Gly Ala Leu Ala 
165 

Val He Gly Glu 



Ser Gly Lys Asn 
200 

He Gly Gly Ala 
215 

Glu He Arg Ala 
230 

Arg Leu Ala Pro 
245 

Glu Glu Glu Cys 



Pro Lys Asp Val 
280 

Asp Tyr Thr Gly 
295 

Ser Arg Ser Trp 
310 

His Tyr He Gly 
325 

Arg Asp Met Thr 



Asn Gin Lys Gin 
360 

Asn His Lys Tyr 
375 

Val Gly Ala Glu 
390 

Lys Ser Arg Tyr 
405 



40 

Asp Lys Asn Arg 
105 

Ser Tyr Thr Ala 



Ser Gly Ala He 
140 

He Ser Lys Gly 
155 

Gly Ser Val Ala 
170 

Gly Arg Gin Trp 
185 

Arg Gly Leu Thr 



Glu Ala Leu Leu 
220 

His Glu Ala Ala 
235 

Val Asp Asp Gly 
250 

Lys Asn Gly Gly 
265 

Val Gly Glu Asp 



Pro Asn Arg Phe 
300 

Leu Phe Arg Pro 
315 

Gly He Leu Glu 
330 

Val Pro Ala Phe 
345 

Ala Gly Ser Leu 



Gly Gly Leu Phe 
380 

Tyr Gly Thr Gly 
395 

Gly Leu Glu Tyr 
410 



Val Ser Leu Thr 
110 

Gin Ala Ala Leu 
125 

Asn Glu lie Glu 



Ser Asn Ser Val 
160 

Phe Gin Thr Lys 
175 

Gly He Gin Ser 
190 

Gin Ser Leu Ala 
205 

He Arg Thr Gly 



Gly Arg Gly Val 
240 

Ser Lys Tyr Ala 
255 

His Glu Lys Cys 
270 

Lys Arg Gin Thr 
285 

Leu Ala Asp Pro 



Gly Phe Arg Phe 
320 

Arg Thr Gin Gin 
335 

Leu Thr Lys Ala 
350 

Arg Gly Asn Gly 
365 

Thr Ser Gly Glu 



Val Phe Tyr Asp 
400 

Val Tyr Thr Asn 
415 
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Ala Asp Lys Asp Thr Trp Ala Asp Tyr Ala Arg Leu Ser Tyr Asp Arg 
420 425 430 

Gin Gly lie Gly Leu Asp Asn His Phe Gin Gin Thr His Cys Ser Ala 
435 440 445 

Asp Gly Ser Asp Lys Tyr Cys Arg Pro Ser Ala Asp Lys Pro Phe Ser 
450 455 460 

Tyr Tyr Lys Ser Asp Arg Val lie Tyr Gly Glu Ser His Lys Leu Leu 
465 470 475 480 

Gin Ala Ala Phe Lys Lys Ser Phe Asp Thr Ala Lys lie Arg His Asn 
485 490 495 

Leu Ser Val Asn Leu Gly Tyr Asp Arg Phe Gly Ser Asn Leu Arg His 
500 505 510 

Gin Asp Tyr Tyr Tyr Gin Ser Ala Asn Arg Ala Tyr Ser Ser Lys Thr 
515 520 525 

Pro Pro Gin Asn Asn Gly Lys Lys Thr Ser Pro Asn Gly Arg Glu Lys 
530 535 540 

Asn Pro Tyr Trp Val Ser lie Gly Arg Gly Asn Val Val Thr Arg Gin 
545 550 555 560 

lie Cys Leu Phe Gly Asn Asn Thr Tyr Thr Asp Cys Thr Pro Arg Ser 
565 570 575 

lie Asn Gly Lys Ser Tyr Tyr Ala Ala Val Arg Asp Asn Val Arg Leu 
580 585 590 

Gly Arg Trp Ala Asp Val Gly Ala Gly Leu Arg Tyr Asp Tyr Arg Ser 
595 600 605 

Thr His Ser Asp Asp Gly Ser Val Ser Thr Gly Thr His Arg Thr Leu 
610 615 620 

Ser Trp Asn Ala Gly lie Val Leu Lys Pro Ala Asp Trp Leu Asp Leu 
625 630 635 640 

Thr Tyr Arg Thr Ser Thr Gly Phe Arg Leu Pro Ser Phe Ala Glu Met 
645 650 655 

Tyr Gly Trp Arg Ser Gly Asp Lys lie Lys Ala Val Lys lie Asp Pro 
660 665 670 

Glu Lys Ser Phe Asn Lys Glu Ala Gly lie Val Phe Lys Gly Asp Phe 
675 680 685 

Gly Asn Leu Glu Ala Ser Trp Phe Asn Asn Ala Tyr Arg Asp Leu lie 
690 695 700 

Val Arg Gly Tyr Glu Ala Gin lie Lys Asp Gly Lys Glu Gin Val Lys 
705 710 715 720 



Gly Asn Pro Ala Tyr Leu Asn Ala Gin Ser Ala Arg lie Thr Gly lie 
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725 730 735 

Asn lie Leu Gly Lys lie Asp Trp Asn Gly Val Trp Asp Lys Leu Pro 
740 745 750 

Glu Gly Trp Tyr Ser Thr Phe Ala Tyr Asn Arg Val Arg Val Arg Asp 
755 760 765 

lie Lys Lys Arg Ala Asp Arg Thr Asp lie Gin Ser His Leu Phe Asp 

770 775 780 

Ala lie Gin Pro Ser Arg Tyr Val Val Gly Ser Gly Tyr Asp Gin Pro 
785 790 795 800 

Glu Gly Lys Trp Gly Val Asn Gly Met Leu Thr Tyr Ser Lys Ala Lys 
805 810 815 

Glu lie Thr Glu Leu Leu Gly Ser Arg Ala Leu Leu Asn Gly Asn Ser 
820 825 830 

Arg Asn Thr Lys Ala Thr Ser Arg Arg Thr Arg Pro Trp Tyr lie Val 
835 840 845 

Asp Val Ser Gly Tyr Tyr Thr Val Lys Lys His Phe Thr Leu Arg Ala 
850 855 860 

Gly Val Tyr Asn Leu Leu Asn His Arg Tyr Val Thr Trp Glu Asn Val 
865 870 875 880 

Arg Gin Thr Ala Ala Gly Ala Val Asn Gin His Lys Asn Val Gly Val 
885 890 895 

Tyr Asn Arg Tyr Ala Ala Pro Gly Arg Asn Tyr Thr Phe Ser Leu Glu 
900 905 910 

Met Lys Phe 
915 



<210> 25 
<211> 657 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 25 

Met Lys Ser Val Pro Leu lie Ser Gly Gly Leu Ser Phe Leu Leu Ser 
15 10 15 

Ala Cys Ser Gly Gly Gly Ser Phe Asp Val Asp Asn Val Ser Asn Thr 
20 25 30 

Pro Ser Ser Lys Pro Arg Tyr Gin Asp Asp Thr Ser Asn Gin Arg Lys 
35 40 45 

Lys Ser Asn Leu Lys Lys Leu Phe lie Ser Leu Gly Tyr Gly Met Lys 
50 55 60 



Leu Val Ala Gin Asn Leu Arg Gly Asn Lys Glu Pro Ser Phe Leu Asn 
65 70 75 80 



o 



o 
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Glu Asp Asp Tyr lie Ser Tyr Phe Ser Ser Leu Ser Thr lie Glu Lys 
85 90 95 

Asp Val Lys Asp Asn Lys Asn Gly Ala Asp Leu lie Gly Ser lie Asp 
100 105 110 

Glu Pro Ser Thr Thr Asn Pro Pro Glu Lys His His Gly Gin Lys Tyr 
115 120 125 

Val Tyr Ser Gly Leu Tyr Tyr Thr Pro Ser Trp Ser Leu Asn Asp Ser 
130 135 140 

Lys Asn Lys Phe Tyr Leu Gly Tyr Tyr Gly Tyr Ala Phe Tyr Tyr Gly 
145 150 155 160 

Asn Lys Thr Ala Thr Asn Leu Pro Val Asn Gly Val Val Lys Tyr Lys 
165 170 175 

Gly Thr Trp Asp Phe lie Thr Ala Thr Lys Asn Gly Lys Arg Tyr Pro 
180 185 190 

Leu Leu Ser Asn Gly Gly Ser His Ala Tyr Tyr Arg Arg Ser Ala lie 
195 200 205 

Pro Glu Asp lie Asp Leu Glu Asn Asp Ser Lys Asn Gly Asp lie Gly 
210 215 220 

Leu lie Ser Glu Phe Ser Ala Asp Phe Gly Thr Lys Lys Leu Thr Gly 
225 230 235 240 

Gin Leu Ser Tyr Thr Lys Arg Lys Thr Asn Asn Gin Pro Tyr Glu Lys 
245 250 255 



Lys Lys Leu Tyr 
260 

Gly Thr Val Lys 
275 

Ser Glu Gly Thr 
290 

Gly Gly Lys Phe 
305 

Ala Lys Glu Thr 



Leu lie Asp Gly 
340 

Lys Thr Asn Ala 
355 



Asp lie Asp Ala 



Pro Thr Glu Lys 
280 

Leu Glu Gly Gly 
295 

Leu Ala Thr Asp 
310 

Glu Glu Thr Lys 
325 

Lys Leu lie Thr 



Thr Thr Ser Thr 
360 



Asp lie Tyr Ser 
265 

Asp Ser Glu Glu 



Phe Tyr Pro Asn 
300 

Asn Arg Val Phe 
315 

Lys Glu Ala Leu 
330 

Phe Ser Thr Lys 
345 

Ala Ala Asn Thr 



Asn Arg Phe Arg 
270 

His Pro Phe Thr 
285 

Ala Glu Glu Leu 



Gly Val Phe Ser 
320 

Ser Lys Glu Thr 
335 

Lys Thr Asp Ala 
350 

Thr Thr Asp Thr 
365 



Thr Ala Asn Thr lie Thr Asp Glu Lys Asn Phe Lys Thr Glu Asp lie 
370 375 380 



o 



o 



44 

Ser Ser Phe Gly Glu Ala Asp Tyr Leu Leu lie Asp Lys Tyr Pro lie 
385 390 395 400 

Pro Leu Leu Pro Asp Lys Asn Thr Asn Asp Phe lie Ser Ser Lys His 
405 410 415 

His Thr Val Gly Asn Lys Arg Tyr Lys Val Glu Ala Cys Cys Ser Asn 
420 425 430 

Leu Tyr Val Lys Phe Gly Met Tyr Tyr Glu Asp Pro Leu Lys Glu Lys 
435 440 445 

Glu Thr Glu Thr Glu Thr Glu Thr Glu Lys Asp Lys Glu Lys Glu Lys 
450 455 460 

Glu Lys Asp Lys Asp Lys Glu Lys Gin Thr Ala Ala Thr Thr Asn Thr 
465 470 475 480 

Tyr Tyr Gin Phe Leu Leu Gly His Arg Thr Pro Lys Asp Asp lie Pro 
485 490 495 

Lys Thr Gly Ser Ala Lys Tyr His Gly Ser Trp Phe Gly Tyr lie Thr 
500 505 510 

Asp Gly Lys Thr Ser Tyr Ser Pro Ser Gly Asp Lys Lys Arg Asp Lys 
515 520 525 

Asn Ala Val Ala Glu Phe Asn Val Asp Phe Ala Glu Lys Lys Leu Thr 
530 535 540 

Gly Glu Leu Lys Arg His Asp Thr Gly Asn Pro Val Phe Ser lie Glu 
545 550 555 560 

Ala Asn Phe Asn Asn Ser Ser Asn Ala Phe Thr Gly Thr Ala Thr Ala 
565 570 575 

Thr Asn Phe Val lie Asp Gly Lys Asn Ser Gin Asn Lys Asn Thr Pro 
580 585 590 

lie Asn lie Thr Thr Lys Val Asn Gly Ala Phe Tyr Gly Pro Lys Ala 
595 600 605 

Ser Glu Leu Gly Gly Tyr Phe Thr Tyr Asn Gly Asn Ser Thr Ala Thr 
610 615 620 

Asn Ser Glu Ser Ser Ser Thr Val Ser Ser Ser Ser Asn Ser Lys Asn 
625 630 635 640 

Ala Arg Ala Ala Val Val Phe Gly Ala Arg Gin Gin Val Glu Thr Thr 
645 650 655 

Lys 



<210> 26 

<211> 601 

<212> PRT 

<213> Moraxella catarrhalis 



Z) o 
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<400> 26 

Met Asn Asn Pro Leu Val Asn Gin Ala Ala Met Val Leu Pro Val Phe 
15 10 15 

Leu Leu Ser Ala Cys Leu Gly Gly Gly Gly Ser Phe Asp Leu Asp Ser 
20 25 30 

Val Glu Thr Val Gin Asp Met His Ser Lys Pro Lys Tyr Glu Asp Glu 
35 40 45 

Lys Ser Gin Pro Glu Ser Gin Gin Asp Val Ser Glu Asn Ser Gly Ala 
50 55 60 

Ala Tyr Gly Phe Ala Val Lys Leu Pro Arg Arg Asn Ala His Phe Asn 
65 70 75 80 

Pro Lys Tyr Lys Glu Lys His Lys Pro Leu Gly Ser Met Asp Trp Lys 
85 90 95 

Lys Leu Gin Arg Gly Glu Pro Asn Ser Phe Ser Glu Arg Asp Glu Leu 
100 105 110 

Glu Lys Lys Arg Gly Ser Ser Glu Leu lie Glu Ser Lys Trp Glu Asp 
115 120 125 

Gly Gin Ser Arg Val Val Gly Tyr Thr Asn Phe Thr Tyr Val Arg Ser 
130 135 140 

Gly Tyr Val Tyr Leu Asn Lys Asn Asn lie Asp lie Lys Asn Asn lie 
145 150 155 160 

Val Leu Phe Gly Pro Asp Gly Tyr Leu Tyr Tyr Lys Gly Lys Glu Pro 
165 170 175 

Ser Lys Glu Leu Pro Ser Glu Lys lie Thr Tyr Lys Gly Thr Trp Asp 
180 185 190 

Tyr Val Thr Asp Ala Met Glu Lys Gin Arg Phe Glu Gly Leu Gly Ser 
195 200 205 

Ala Ala Gly Gly Asp Lys Ser Gly Ala Leu Ser Ala Leu Glu Glu Gly 
210 215 220 

Val Leu Arg Asn Gin Ala Glu Ala Ser Ser Gly His Thr Asp Phe Gly 
225 230 235 240 

Met Thr Ser Glu Phe Glu Val Asp Phe Ser Asp Lys Thr lie Lys Gly 
245 250 255 

Thr Leu Tyr Arg Asn Asn Arg lie Thr Gin Asn Asn Ser Glu Asn Lys 
260 265 270 

Gin lie Lys Thr Thr Arg Tyr Thr lie Gin Ala Thr Leu His Gly Asn 
275 280 285 



Arg Phe Lys Gly Lys Ala Leu Ala Ala Asp Lys Gly Ala Thr Asn Gly 
290 295 300 
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Ser His Pro Phe lie Ser Asp Ser Asp Ser Leu Glu Gly Gly Phe Tyr 
305 310 315 320 

Gly Pro Lys Gly Glu Glu Leu Ala Gly Lys Phe Leu Ser Asn Asp Asn 
325 330 335 

Lys Val Ala Ala Val Phe Gly Ala Lys Gin Lys Asp Lys Lys Asp Gly 
340 345 350 

Glu Asn Ala Ala Gly Pro Ala Thr Glu Thr Val lie Asp Ala Tyr Arg 
355 360 365 

lie Thr Gly Glu Glu Phe Lys Lys Glu Gin lie Asp Ser Phe Gly Asp 
370 375 380 

Val Lys Lys Leu Leu Val Asp Gly Val Glu Leu Ser Leu Leu Pro Ser 
385 390 395 400 

Glu Gly Asn Lys Ala Ala Phe Gin His Glu lie Glu Gin Asn Gly Val 
405 410 415 

Lys Ala Thr Val Cys Cys Ser Asn Leu Asp Tyr Met Ser Phe Gly Lys 
420 425 430 

Leu Ser Lys Glu Asn Lys Asp Asp Met Phe Leu Gin Gly Val Arg Thr 
435 440 445 

Pro Val Ser Asp Val Ala Ala Arg Thr Glu Ala Asn Ala Lys Tyr Arg 
450 455 460 

Gly Thr Trp Tyr Gly Tyr lie Ala Asn Gly Thr Ser Trp Ser Gly Glu 
465 470 475 480 

Ala Ser Asn Gin Phe Thr Glu Gly Gly Asn Arg Ala Glu Phe Asp Val 
485 490 495 

Asp Phe Ser Thr Lys Lys lie Ser Gly Thr Leu Thr Ala Lys Asp Arg 
500 505 510 

Thr Ser Pro Ala Phe Thr lie Thr Ala Met lie Lys Asp Asn Gly Phe 
515 520 525 

Ser Gly Val Ala Lys Thr Gly Glu Asn Gly Phe Ala Leu Asp Pro Gin 
530 535 540 

Asn Thr Gly Asn Ser His Tyr Thr His lie Glu Ala Thr Val Ser Gly 
545 550 555 560 

Gly Phe Tyr Gly Lys Asn Ala lie Glu Met Gly Gly Ser Phe Ser Phe 
565 570 575 

Pro Gly Asn Ala Pro Glu Gly Lys Gin Glu Lys Ala Ser Val Val Phe 
580 585 590 

Gly Ala Lys Arg Gin Gin Leu Val Gin 
595 600 



<210> 27 
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<211> 711 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 27 

Met Asn Asn Pro Leu Val Asn Gin Ala Ala Met Val Leu Pro Val Phe 
15 10 15 

Leu Leu Ser Ala Cys Leu Gly Gly Gly Gly Ser Phe Asp Leu Asp Ser 
20 25 30 

Val Asp Thr Glu Ala Pro Arg Pro Ala Pro Lys Tyr Gin Asp Val Ser 
35 40 45 

Ser Glu Lys Pro Gin Ala Gin Gin Asp Gin Gly Gly Tyr Gly Phe Ala 
50 55 60 

Met Arg Leu Lys Arg Arg Asn Trp Tyr Pro Gly Ala Glu Glu Ser Glu 
65 70 75 80 

Val Lys Leu Asn Glu Ser Asp Trp Glu Ala Thr Gly Leu Pro Thr Lys 
85 90 95 

Pro Lys Glu Leu Pro Lys Arg Gin Lys Ser Val lie Glu Lys Val Glu 
100 105 110 

Thr Asp Gly Asp Ser Asp lie Tyr Ser Ser Pro Tyr Leu Thr Pro Ser 
115 120 125 

Asn His Gin Asn Gly Ser Ala Gly Asn Gly Val Asn Gin Pro Lys Asn 
130 135 140 

Gin Ala Thr Gly His Glu Asn Phe Gin Tyr Val Tyr Ser Gly Trp Phe 
145 150 155 160 

Tyr His Ala Ala Ser Glu Lys Asp Phe Ser Asn Lys Lys lie Trp Lys 
165 170 175 

Ser Gly Asp Asp Gly Tyr lie Phe Tyr His Gly Glu Lys Pro Ser Arg 
180 185 190 

Gin Leu Pro Ala Ser Gly Lys Val lie Tyr Lys Gly Val Trp His Phe 
195 200 205 

Val Thr Asp Thr Lys Lys Gly Gin Asp Phe Arg Glu lie lie Gin Pro 
210 215 220 

Ser Lys Lys Gin Gly Asp Arg Tyr Ser Gly Phe Ser Gly Asp Gly Ser 
225 230 235 240 

Glu Glu Tyr Ser Asn Lys Asn Glu Ser Thr Leu Lys Asp Asp His Glu 
245 250 255 

Gly Tyr Gly Phe Thr Ser Asn Leu Glu Val Asp Phe Gly Asn Lys Lys 
260 265 270 



Leu Thr Gly Lys Leu lie Arg Asn Asn Ala Ser Leu Asn Asn Asn Thr 
275 280 285 



o 



o 



Asn Asn Asp Lys 
290 

Thr Gly Gly Asn 
305 

Glu Asn Glu Thr 



Glu Gly Gly Phe 
340 

Leu Thr Asp Asp 
355 

Asp Lys Leu Glu 
370 

Ser Gly Gly Ala 
385 

Val Leu Asp Ala 



Leu Asp Asn Phe 
420 

lie Pro Leu Leu 
435 

Lys Gly Lys Asn 
450 

Pro Glu Ser Asp 
465 

Ala Gin Thr Ala 



Thr Tyr Glu Val 
500 

Gly Met Leu Thr 
515 

Asn Ser Ser Gin 
530 

Phe Leu Gin Gly 
545 

Asn Val Val Tyr 



Ser Trp Ser Gly 
580 

Phe Thr lie Asn 
595 



His Thr Thr Gin 
295 

Pro Phe Asn Gly 
310 

Lys Leu His Pro 
325 

Phe Gly Pro Gin 



Gin Lys Val Ala 
360 

Asn Gly Ala Ala 
375 

Ala Gly Thr Ser 
390 

Val Glu Leu Thr 
405 

Ser Asn Ala Ala 



Pro Lys Asp Ser 
440 

Gly Gly Thr Glu 
455 

Lys Lys Asp Ala 
470 

Ser Asn Thr Ala 
485 

Glu Val Cys Cys 



Arg Lys Asn Ser 
520 

Ala Asp Ala Lys 
535 

Glu Arg Thr Asp 
550 

Arg Gly Ser Trp 
565 

Asn Ala Ser Asp 



Phe Ala Asp Lys 
600 
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Tyr Tyr Ser Leu 
300 

Thr Ala Thr Ala 
315 

Phe Val Ser Asp 
330 

Gly Glu Glu Leu 
345 

Val Val Gly Ser 



Ala Ser Gly Ser 
380 

Ser Glu Asn Ser 
395 

Leu Asn Asp Lys 
410 

Gin Leu Val Val 
425 

Glu Ser Gly Asn 



Phe Thr Arg Lys 
460 

Gin Ala Gly Thr 
475 

Gly Asp Thr Asn 
490 

Ser Asn Leu Asn 
505 

Lys Ser Ala Met 



Thr Glu Gin Val 
540 

Glu Lys Glu lie 
555 

Tyr Gly His lie 
570 

Lys Glu Gly Gly 
585 

Lys lie Thr Gly 



Asp Ala Gin lie 



Thr Asp Lys Lys 
320 

Ser Ser Ser Leu 
335 

Gly Phe Arg Phe 
350 

Ala Lys Thr Lys 
365 

Gly Ala Ala Ala 



Lys Leu Thr Thr 
400 

Lys lie Lys Asn 
415 

Asp Gly lie Met 
430 

Thr Gin Ala Asp 
445 

Phe Glu His Thr 



Gin Thr Asn Gly 
480 

Gly Lys Thr Lys 
495 

Tyr Leu Lys Tyr 
510 

Gin Ala Gly Gly 
525 

Glu Gin Ser Met 



Pro Thr Asp Gin 
560 

Ala Asn Gly Thr 
575 

Asn Arg Ala Asp 
590 

Lys Leu Thr Ala 
605 



o 



o 



49 



Glu Asn Arg Thr 
610 

Asn Gly Phe Glu 
625 

Asp Gin Lys Asn 



Lys Val Lys Gly 
660 

Trp Phe Ala Tyr 
675 

Ser Ser Asp Gly 

690 

Lys Arg Gin Gin 
705 



Ala Gin Thr Phe 
615 

Gly Thr Ala Lys 
630 

Thr Thr Arg Thr 
645 

Gly Phe Tyr Gly 



Pro Gly Asp Lys 
680 

Asn Ser Ala Ser 

695 

Pro Val Gin 
710 



Thr lie Glu Gly 
620 

Thr Ala Glu Ser 
635 

Pro Lys Ala Tyr 
650 

Pro Lys Ala Glu 
665 

Gin Thr Glu Lys 



Ser Ala Thr Val 
700 



Met He Gin Gly 



Gly Phe Asp Leu 
640 

He Thr Asp Ala 
655 

Glu Leu Gly Gly 
670 

Ala Thr Ala Thr 
685 

Val Phe Gly Ala 



<210> 28 
<211> 708 
<212> PRT 
<213> Moraxella 

<400> 28 
Met Asn Asn Pro 
1 

Leu Leu Ser Ala 
20 

Val Asp Thr Glu 
35 

Ser Glu Lys Pro 
50 

Met Arg Phe Lys 
65 

Asp Glu Val Lys 



Thr Glu Pro Lys 
100 

Val Glu Thr Asn 
115 

Gin Asp Ala Asp 
130 

Glu Val Thr Asp 
145 



catarrhalis 

Leu Val Asn Gin 
5 

Cys Leu Gly Gly 

Ala Pro Arg Pro 
40 

Gin Ala Gin Lys 
55 

Arg Arg Asn Trp 
70 

Leu Lys Asn Asp 
85 

Lys Leu Pro Leu 

Gly Asn Ser Lys 
120 

Ser Ser His Ala 
135 

Tyr Lys Lys Phe 
150 



Ala Ala Met Val 
10 

Gly Gly Ser Phe 
25 

Ala Pro Lys Tyr 



Asp Gin Gly Gly 
60 

His Pro Ser Ala 
75 

Asp Trp Glu Ala 
90 

Lys Gin Gin Ser 
105 

Met Tyr Thr Ser 



Asn Gly Ala Asn 
140 

Lys Tyr Val Tyr 
155 



Leu Pro Val Phe 
15 

Asp Leu Asp Ser 
30 

Gin Asp Val Ser 
45 

Tyr Gly Phe Ala 



Asn Pro Lys Glu 
80 

Thr Gly Leu Pro 
95 

Val He Ser Glu 
110 

Pro Tyr Leu Ser 
125 

Gin Pro Lys Asn 



Ser Gly Trp Phe 
160 
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Tyr Lys His Ala Lys Ser Glu Val Lys Asn Glu Asn Gly Leu Val Ser 
165 170 175 

Ala Lys Arg Gly Asp Asp Gly Tyr lie Phe Tyr His Gly Asp Lys Pro 
180 185 190 

Ser Arg Gin Leu Pro Ala Ser Glu Ala Val Thr Tyr Lys Gly Val Trp 
195 200 205 

His Phe Val Thr Asp Thr Lys Gin Gly Gin Lys Phe Asn Asp lie Leu 
210 215 220 

Glu Thr Ser Lys Gly Gin Gly Asp Lys Tyr Ser Gly Phe Ser Gly Asp 
225 230 235 240 

Glu Gly Glu Thr Thr Ser Asn Arg Thr Asp Ser Asn Leu Asn Asp Lys 
245 250 255 

His Glu Gly Tyr Gly Phe Thr Ser Asn Phe Lys Val Asp Phe Asn Asn 
260 265 270 

Lys Lys Leu Thr Gly Lys Leu lie Arg Asn Asn Lys Val lie Asn Thr 
275 280 285 

Ala Ala Ser Asp Gly Tyr Thr Thr Glu Tyr Tyr Ser Leu Asp Ala Thr 
290 295 300 

Leu Arg Gly Asn Arg Phe Ser Gly Lys Ala lie Ala Thr Asp Lys Pro 
305 310 315 320 

Asn Thr Gly Gly Thr Lys Leu His Pro Phe Val Phe Asp Ser Ser Ser 
325 330 335 

Leu Ser Gly Gly Phe Phe Gly Pro Gin Gly Glu Glu Leu Gly Phe Arg 
340 345 350 

Phe Leu Ser Asp Asp Gly Lys Val Ala Val Val Gly Ser Ala Lys Thr 
355 360 365 

Lys Asp Ser Thr Ala Asn Gly Asn Ala Pro Ala Ala Ser Ser Gly Pro 
370 375 380 

Gly Ala Ala Thr Met Pro Ser Glu Thr Arg Leu Thr Thr Val Leu Asp 
385 390 395 400 

Ala Val Glu Leu Thr Pro Asp Gly Lys Glu lie Lys Asn Leu Asp Asn 
405 410 415 

Phe Ser Asn Ala Thr Arg Leu Val Val Asp Gly lie Met lie Pro Leu 
420 425 430 

Leu Pro Thr Glu Ser Gly Asn Gly Gin Ala Asp Lys Gly Lys Asn Gly 
435 • 440 445 

Gly Thr Asp Phe Thr Tyr Glu Thr Thr Tyr Thr Pro Glu Ser Asp Lys 
450 455 460 



Lys Asp Thr Lys Ala Gin Thr Gly Ala Gly Gly Met Gin Thr Ala Ser 
465 470 475 480 
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Gly Thr Ala Thr Val Asn Gly Gly Gin Val Gly Thr Lys Thr Tyr Lys 
485 490 495 

Val Gin Val Cys Cys Ser Asn Leu Asn Tyr Leu Lys Tyr Gly Leu Leu 
500 505 510 

Thr Arg Glu Asn Asn Asn Ser Val Met Gin Ala Val Lys Asn Ser Ser 
515 520 525 

Gin Ala Asp Ala Lys Thr Lys Gin lie Glu Gin Ser Met Phe Leu Gin 
530 535 540 

Gly Glu Arg Thr Asp Glu Asn Lys lie Pro Gin Glu Gin Gly lie Val 
545 550 555 560 

Tyr Arg Gly Phe Trp Tyr Gly Arg lie Ala Asn Gly Thr Ser Trp Ser 
565 570 575 

Gly Lys Ala Ser Asn Ala Thr Asp Gly Asn Arg Ala Lys Phe Thr Val 
580 585 590 

Asn Gly Asp Arg Lys Glu lie Thr Gly Thr Leu Thr Ala Glu Asn Arg 
595 600 605 

Ser Glu Ala Thr Phe Thr lie Asp Ala Met lie Glu Gly Asn Gly Phe 
610 615 620 

Lys Gly Thr Ala Lys Thr Gly Asn Asp Gly Phe Ala Pro Asp Gin Asn 
625 630 635 640 

Asn Ser Thr Val Thr His Lys Val His lie Ala Asn Ala Glu Val Gin 
645 650 655 

Gly Gly Phe Tyr Gly Pro Asn Ala Glu Glu Leu Gly Gly Trp Phe Ala 
660 665 670 

Tyr Pro Gly Asn Glu Gin Thr Lys Asn Ala Thr Val Glu Ser Gly Asn 
675 680 685 

Gly Asn Ser Ala Ser Ser Ala Thr Val Val Phe Gly Ala Lys Arg Gin 
690 695 700 

Lys Leu Val Lys 
705 



<210> 29 
<211> 280 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 29 

agccaacgaa gttacagggc ttggtaaggt ggtcaaaact gccgagacca tcaataaaga 60 
acaagtgcta aacattcgag acttaacacg ctatgaccct ggcattgctg tggttgagca 120 
aggtcgtggg gcaagctcag gctattctat tcgtggtatg gataaaaatc gtgtggcggt 180 
attggttgat ggcatcaatc aagcccagca ctatgcccta caaggccctg tggcaggcaa 240 
aaattatgcc gcaggtgggg caatcaacga aatagaatac 2 80 
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<210> 30 
<211> 7 
<212> PRT 

<213> Moraxella catarrhalis 
<400> 30 

Glu Gly Gly Phe Tyr Gly Pro 
1 5 



<210> 31 
<211> 10 
<212> PRT 

<213> Moraxella catarrhalis 

<400> 31 

lie Arg Asp Leu Thr Arg Tyr Asp Pro Gly 
15 10 



<210> 32 
<211> 30 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 32 

attcgagact taacacgcta tgaccctggc 

<210> 33 
<211> 30 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 33 

attcgtgatt taactcgcta tgaccctggt 

<210> 34 
<211> 32 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 34 

tcgacggtat cgatggcctt aggggcctag ga 

<210> 35 
<211> 32 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 35 

gccatagcta ccggaatccc cggatccttc ga 



<210> 36 
<211> 56 



o 



o 



53 



<212> DNA 

<213> Moraxella catarrhalis 



<400> 36 

tatgtgtggt ggcagtggtg gttcaaatcc acctgctcct acgcccattc caaatg 



56 



<210> 37 
<211> 58 
<212> DNA 

<2 13 > Moraxella catarrhalis 
<400> 37 

acacaccacc gtcaccacca agtttaggtg gacgaggatg cgggtaaggt ttacgatc 5 8 

<210> 38 
<211> 104 
<212> DNA 

<2 13 > Moraxella catarrhalis 
<400> 38 

gtccaaatgc aaacgagatg ggcgggtcat ttacacacaa cgccgatgac agcaaagcct 60 
ctgtggtctt tggcacaaaa agacaacaag aagttaagta gtag 104 

<210> 39 
<211> 105 
<212> DNA 

<213 > Moraxella catarrhalis 
<400> 39 

gtttacgttt gctctacccg cccagtaaat gtgtgttgcg gctactgtcg tttcggagac 60 
accagaaacc gtgtttttct gttgttcttc aattcatcat cctag 105 

<210> 40 
<211> 113 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 40 

tatgaaacac attcctttaa ccacactgtg tgtggcaatc tctgccgtct tattaaccgc 60 
ttgtggtggc agtggtggtt caaatccacc tgctcctacg cccattccaa atg 113 

<210> 41 
<211> 115 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 41 

actttgtgta aggaaattgg tgtgacacac accgttagag acggcagaat aattggcgaa 60 
caccaccgtc accaccaagt ttaggtggac gaggatgcgg gtaaggttta cgatc 115 



<210> 42 
<211> 40 
<212> DNA 
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<213> Moraxella catarrhalis 
<400> 42 

gaattccata tgtgtggtgg gagctctggt ggtttcaatc 40 



<210> 43 
<211> 30 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 43 

cccatggcag gttcttgaat gcctgaaact 30 



<210> 44 
<211> 30 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 44 

gaattccata tgaaacacat tcctttaacc 30 



<210> 45 
<211> 2287 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 45 

aaatttgccg tattttgtct atcataaatg catttatcat caatgcccaa acaaatacgc 60 
caaatgcaca ttgtcagcat gccaaaatag gcattaacag acttttttag ataataccat 120 
caacccatca gaggattatt ttatgaaaca cattccttta accacactgt gtgtggcaat 180 
ctctgccgtc ttattaaccg cttgtggtgg cagtggtggt tcaaatccac ctgctcctac 240 
gcccattcca aatgctagcg gttcaggtaa tactggcaac actggtaatg ctggcggtac 300 
tgataataca gccaatgcag gtaatacagg cggtacaagc tctggtacag gcagtgccag 360 
cacgtcagaa ccaaaatatc aagatgtgcc aacaacgccc aataacaaag aacaagtttc 420 
atccattcaa gaacctgcca tgggttatgg catggctttg agtaaaatta atctatacga 480 
ccaacaagac acgccattag atgcaaaaaa tatcattacc ttagacggta aaaaacaagt 54 0 
tgctgacaat caaaaatcac cattgccatt ttcgttagat gtagaaaata aattgcttga 600 
tggctatata gcaaaaatga atgaagcgga taaaaatgcc attggtgaaa gaattaagag 660 
agaaaatgaa caaaataaaa aaatatccga tgaagaactt gccaaaaaaa tcaaagaaaa 72 0 
tgtgcgtaaa agccctgagt ttcagcaagt attatcatcg ataaaagcga aaactttcca 780 
ttcaaatgac aaaacaacca aagcaaccac acgagattta aaatatgttg attatggtta 840 
ctacttggtg aatgatgcca attatctaac cgtcaaaaca gacaaaccaa aactttggaa 900 
ttcaggtcct gtgggcggtg tgttttataa tggctcaacg accgccaaag agctgcccac 960 
acaagatgcg gtcaaatata aaggacattg ggactttatg accgatgttg ccaaaaaaag 1020 
aaaccgattt agcgaagtaa aagaaaccta tcaagcaggc tggtggtatg gggcatcttc 1080 
aaaagatgaa tacaaccgct tattaaccaa agcagatgcc gcacctgata attatagcgg 1140 
tgaatatggt catagcagtg aatttactgt taattttaag gaaaaaaaat taacaggtga 1200 
gctgtttagt aacctacaag acagccataa acaaaaagta accaaaacaa aacgctatga 1260 
tattaaggct gatatccacg gcaaccgctt ccgtggcagt gccaccgcaa cggataaggc 1320 
agaagacagc aaaagcaaac acccctttac cagccatgcc aaagataagc tagaaggtgg 1380 
tttttatgga ccaaaaggcg aggagctggc aggtaaattc ttaaccgatg ataacaaact 144 0 
ctttggtgtc tttggtgcca aacaagaggg taatgtagaa aaaaccgaag ccatcttaga 1500 
tgcttatgca cttgggacat ttaataaacc tggtacgacc aatcccgcct ttaccgctaa 1560 
cagcaaaaaa gaactggata actttggcaa tgccaaaaag ttggtcttgg gttctaccgt 1620 
cattgatttg gtgcctactg atgccaccaa agatgtcaat gaattcaaag aaaagccaaa 1680 
gtctgccaca aacaaagcgg gcgaaacttt gatggtgaat gatgaagtta gcgtcaaaac 1740 



0" 
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ctatggcaaa 
cgtcttttta 
caaagccaaa 
ctctaccgat 
tgagaaaaaa 
catcacaggt 
cgcagggggc 
cgtggttaca 
caacagcggt 
gaagtga 



aactttgaat 
caaggcgaac 
tatttgggga 
ggcaaaggct 
tcagttaatg 
gaaatcgcag 
tataagatag 
ggtggctttt 
aatgatggta 



acctaaaatt 
gcaccgctac 
actgggtagg 
ttaccgatgc 
gcaaactgac 
gcaatggctg 
attctagcag 
atggtccaaa 
aagtctctgt 



tggtgagctt 
cacaggcgag 
atatatcaca 
caaagatatt 
caccaaagac 
gacaggtaaa 
tacaggcaaa 
tgcaaccgag 
ggtctttggc 



agtgtcggtg 
aaagccgtac 
ggagcggact 
gctgattttg 
cgccaagacc 
gccagcaccg 
tccatcgtca 
atgggtgggt 
acaaaaaaac 



gtagccatag 
caaccacagg 
catcaaaagg 
acattgactt 
ctgtctttaa 
ccgaagcgaa 
tcaaagatgc 
catttacaca 
aagaagttaa 



1800 
1860 
1920 
1980 
2040 
2100 
2160 
2220 
2280 
2287 



<210> 46 
<211> 2145 
<212> DNA 

<2 13 > Moraxella catarrhal is 



<400> 46 

atgaaacaca 

tgtggtggca 

tcaggtaata 

aatacaggcg 

gatgtgccaa 

ggttatggca 

gcaaaaaata 

ttgccatttt 

gaagcggata 

atatccgatg 

cagcaagtat 

gcaaccacac 

tatctaaccg 

ttttataatg 

ggacattggg 

gaaacctatc 

ttaaccaaag 

tttactgtta 

agccataaac 

aaccgcttcc 

ccctttacca 

gagctggcag 

caagagggta 

aataaacctg 

tttggcaatg 

gccaccaaag 

gaaactttga 

ctaaaatttg 

accgctacca 

tgggtaggat 

accgatgcca 

aaactgacca 

aatggctgga 

tctagcagta 

ggtccaaatg 

gtctctgtgg 



ttcctttaac 
gtggtggttc 
ctggcaacac 
gtacaagctc 
caacgcccaa 
tggctttgag 
tcattacctt 
cgttagatgt 
aaaatgccat 
aagaacttgc 
tatcatcgat 
gagatttaaa 
tcaaaacaga 
gctcaacgac 
actttatgac 
aagcaggctg 
cagatgccgc 
attttaagga 
aaaaagtaac 
gtggcagtgc 
gccatgccaa 
gtaaattctt 
atgtagaaaa 
gtacgaccaa 
ccaaaaagtt 
atgtcaatga 
tggtgaatga 
gtgagcttag 
caggcgagaa 
atatcacagg 
aagatattgc 
ccaaagaccg 
caggtaaagc 
caggcaaatc 
caaccgagat 
tctttggcac 



cacactgtgt 
aaatccacct 
tggtaatgct 
tggtacaggc 
taacaaagaa 
taaaattaat 
agacggtaaa 
agaaaataaa 
tggtgaaaga 
caaaaaaatc 
aaaagcgaaa 
atatgttgat 
caaaccaaaa 
cgccaaagag 
cgatgttgcc 
gtggtatggg 
acctgataat 
aaaaaaatta 
caaaacaaaa 
caccgcaacg 
agataagcta 
aaccgatgat 
aaccgaagcc 
tcccgccttt 
ggtcttgggt 
attcaaagaa 
tgaagttagc 
tgtcggtggt 
agccgtacca 
agcggactca 
tgattttgac 
ccaagaccct 
cagcaccgcc 
catcgtcatc 
gggtgggtca 
aaaaaaacaa 



gtggcaatct 
gctcctacgc 
ggcggtactg 
agtgccagca 
caagtttcat 
ctatacgacc 
aaacaagttg 
ttgcttgatg 
attaagagag 
aaagaaaatg 
actttccatt 
tatggttact 
ctttggaatt 
ctgcccacac 
aaaaaaagaa 
gcatcttcaa 
tatagcggtg 
acaggtgagc 
cgctatgata 
gataaggcag 
gaaggtggtt 
aacaaactct 
atcttagatg 
accgctaaca 
tctaccgtca 
aagccaaagt 
gtcaaaacct 
agccatagcg 
accacaggca 
tcaaaaggct 
attgactttg 
gtctttaaca 
gaagcgaacg 
aaagatgccg 
tttacacaca 
gaagttaaga 



ctgccgtctt 
ccattccaaa 
ataatacagc 
cgtcagaacc 
ccattcaaga 
aacaagacac 
ctgacaatca 
gctatatagc 
aaaatgaaca 
tgcgtaaaag 
caaatgacaa 
acttggtgaa 
caggtcctgt 
aagatgcggt 
accgatttag 
aagatgaata 
aatatggtca 
tgtttagtaa 
ttaaggctga 
aagacagcaa 
tttatggacc 
ttggtgtctt 
cttatgcact 
gcaaaaaaga 
ttgatttggt 
ctgccacaaa 
atggcaaaaa 
tctttttaca 
aagccaaata 
ctaccgatgg 
agaaaaaatc 
tcacaggtga 
cagggggcta 
tggttacagg 
acagcggtaa 
agtga 



attaaccgct 
tgctagcggt 
caatgcaggt 
aaaatatcaa 
acctgccatg 
gccattagat 
aaaatcacca 
aaaaatgaat 
aaataaaaaa 
ccctgagttt 
aacaaccaaa 
tgatgccaat 
gggcggtgtg 
caaatataaa 
cgaagtaaaa 
caaccgctta 
tagcagtgaa 
cctacaagac 
tatccacggc 
aagcaaacac 
aaaaggcgag 
tggtgccaaa 
tgggacattt 
actggataac 
gcctactgat 
caaagcgggc 
ctttgaatac 
aggcgaacgc 
tttggggaac 
caaaggcttt 
agttaatggc 
aatcgcaggc 
taagatagat 
tggcttttat 
tgatggtaaa 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2145 



<210> 47 
<211> 713 
<212> PRT 



o 
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<213> Moraxella catarrhalis 
<400> 47 

Met Lys His lie Pro Leu Thr Thr Leu Cys Val Ala lie Ser Ala Val 
15 10 15 

Leu Leu Thr Ala Cys Gly Gly Ser Gly Gly Ser Asn Pro Pro Ala Pro 
20 25 30 

Thr Pro lie Pro Asn Ala Ser Gly Ser Gly Asn Thr Gly Asn Thr Gly 
35 40 45 

Asn Ala Gly Gly Thr Asp Asn Thr Ala Asn Ala Gly Asn Thr Gly Gly 
50 55 60 

Thr Ser Ser Gly Thr Gly Ser Ala Ser Thr Ser Glu Pro Lys Tyr Gin 
65 70 75 80 

Asp Val Pro Thr Thr Pro Asn Asn Lys Glu Gin Val Ser Ser lie Gin 
'85 90 95 

Glu Pro Ala Met Gly Tyr Gly Met Ala Leu Ser Lys lie Asn Leu Tyr 
100 105 110 

Asp Gin Gin Asp Thr Pro Leu Asp Ala Lys Asn lie lie Thr Leu Asp 
115 120 125 

Gly Lys Lys Gin Val Ala Asp Asn Gin Lys Ser Pro Leu Pro Phe Ser 
130 135 140 

Leu Asp Val Glu Asn Lys Leu Leu Asp Gly Tyr lie Ala Lys Met Asn 
145 150 155 160 

Glu Ala Asp Lys Asn Ala lie Gly Glu Arg lie Lys Arg Glu Asn Glu 
165 170 175 

Gin Asn Lys Lys lie Ser Asp Glu Glu Leu Ala Lys Lys lie Lys Glu 
180 185 190 

Asn Val Arg Lys Ser Pro Glu Phe Gin Gin Val Leu Ser Ser lie Lys 
195 200 205 

Ala Lys Thr Phe His Ser Asn Asp Lys Thr Thr Lys Ala Thr Thr Arg 
210 215 220 

Asp Leu Lys Tyr Val Asp Tyr Gly Tyr Tyr Leu Val Asn Asp Ala Asn 
225 230 235 240 

Tyr Leu Thr Val Lys Thr Asp Lys Pro Lys Leu Trp Asn Ser Gly Pro 
245 250 255 

Val Gly Gly Val Phe Tyr Asn Gly Ser Thr Thr Ala Lys Glu Leu Pro 
260 265 270 

Thr Gin Asp Ala Val Lys Tyr Lys Gly His Trp Asp Phe Met Thr Asp 
275 280 285 

Val Ala Lys Lys Arg Asn Arg Phe Ser Glu Val Lys Glu Thr Tyr Gin 
290 295 300 



o 



o 
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Ala Gly Trp Trp Tyr Gly Ala Ser Ser Lys Asp Glu Tyr Asn Arg Leu 
305 310 315 320 

Leu Thr Lys Ala Asp Ala Ala Pro Asp Asn Tyr Ser Gly Glu Tyr Gly 
325 330 335 

His Ser Ser Glu Phe Thr Val Asn Phe Lys Glu Lys Lys Leu Thr Gly 
340 345 350 

Glu Leu Phe Ser Asn Leu Gin Asp Ser His Lys Gin Lys Val Thr Lys 
355 360 365 

Thr Lys Arg Tyr Asp He Lys Ala Asp He His Gly Asn Arg Phe Arg 
370 375 380 

Gly Ser Ala Thr Ala Thr Asp Lys Ala Glu Asp Ser Lys Ser Lys His 
385 390 395 400 

Pro Phe Thr Ser His Ala Lys Asp Lys Leu Glu Gly Gly Phe Tyr Gly 
405 410 415 

Pro Lys Gly Glu Glu Leu Ala Gly Lys Phe Leu Thr Asp Asp Asn Lys 
420 425 430 

Leu Phe Gly Val Phe Gly Ala Lys Gin Glu Gly Asn Val Glu Lys Thr 
435 440 445 

Glu Ala He Leu Asp Ala Tyr Ala Leu Gly Thr Phe Asn Lys Pro Gly 
450 455 460 

Thr Thr Asn Pro Ala Phe Thr Ala Asn Ser Lys Lys Glu Leu Asp Asn 
465 470 475 480 

Phe Gly Asn Ala Lys Lys Leu Val Leu Gly Ser Thr Val He Asp Leu 
485 490 495 

Val Pro Thr Asp Ala Thr Lys Asp Val Asn Glu Phe Lys Glu Lys Pro 
500 505 510 

Lys Ser Ala Thr Asn Lys Ala Gly Glu Thr Leu Met Val Asn Asp Glu 
515 520 525 

Val Ser Val Lys Thr Tyr Gly Lys Asn Phe Glu Tyr Leu Lys Phe Gly 
530 535 540 

Glu Leu Ser Val Gly Gly Ser His Ser Val Phe Leu Gin Gly Glu Arg 
545 550 555 560 

Thr Ala Thr Thr Gly Glu Lys Ala Val Pro Thr Thr Gly Lys Ala Lys 
565 570 575 

Tyr Leu Gly Asn Trp Val Gly Tyr He Thr Gly Ala Asp Ser Ser Lys 
580 585 590 



Gly Ser Thr Asp Gly Lys Gly Phe Thr Asp Ala Lys Asp He Ala Asp 
595 600 605 
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Phe Asp lie Asp Phe Glu Lys Lys Ser Val Asn Gly Lys Leu Thr Thr 
610 615 620 

Lys Asp Arg Gin Asp Pro Val Phe Asn lie Thr Gly Glu lie Ala Gly 
625 630 635 640 

Asn Gly Trp Thr Gly Lys Ala Ser Thr Ala Glu Ala Asn Ala Gly Gly 
645 650 655 

Tyr Lys He Asp Ser Ser Ser Thr Gly Lys Ser He Val He Lys Asp 
660 665 670 

Ala Val Val Thr Gly Gly Phe Tyr Gly Pro Asn Ala Thr Glu Met Gly 
675 680 685 

Gly Ser Phe Thr His Asn Ser Gly Asn Asp Gly Lys Val Ser Val Val 
690 695 700 

Phe Gly Thr Lys Lys Gin Glu Val Lys 
705 710 



<210> 48 
<211> 20 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 48 

gatataagca cgccctactt 20 



<210> 49 
<211> 25 
<212> DNA 

<213> Moraxella catarrhalis 
<400> 49 

cccatcagcc aaacaaacat tgtgt 25 



<210> 50 
<211> 7 
<212> PRT 

<213> Moraxella catarrhalis 



<400> 50 

Leu Glu Gly Gly Phe Tyr Gly 
1 5 



